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Tliis pape-r presents "an exten'sive* critical refiew of 
Eleanor Gibson acd Harry-Levin's "The Psychology of Reading." 
Treating the book as an att^eapt at coapfehepsive integration of the 
literature on the r.eading process, the reviewers look f or ^a . 
the6r=tical accoun-t fhat'will -bind findings .'.J:ogethe"r, for a critic&l 
exaaination of the resea.tch literature, and for an evaluation of 
pr'ct^cal, consequences -of the rese^irch efforts Hountefi over past 
years. After reviewing -the .scope .of the Gibson and; Levin book, the 
paper 'cospares' the wotk withi.its predecessors. Specif ic topics 
covered in the book -are exaained In detail', on an ^l.ssost 
chapter- by-chapter basis; Concluding that other efforts to treat the 
psychology of reading h4ve -aore jiearly achieved itheir pu3fpo«fees than 
ha^e Gibson and Levin, th^ reHewers go on to butl#ne both wfaat^they 
feel we have l^arnefl about the topic and^ the fundamental g^tit^ns 
reeaining to be answered'. (AA) •. ^ , « ^ 
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/ The Psycho logy of Reading/ by £Ieanor J. cGibson and Harry 
Levin/ Cambridge -Jlass . J^TPre^ss, 1975. xri + 630 pp.^' 



Most people agree that both reading and learning to 
^ j|§ad_ are*^x:oia5igx* 'and variegated plienonena. Each new 
"Volirae on these topics is greeted w^th tt>e hope /that it* 
will clarify our understanding, for hangijig in the balance 
are decisions about how ^o' teach this most vital.of 
practical ccgnit ive ^ills . JI}£ .^s;^h olo^ o^f Reading by 
Eleanor Gibson and ^arry Levfn '^ins at^^ comprehensive 
^ ^^egration of the literature oij 'the 'reading process The 
task was last atterapt*&S almo$.t. a quart;eF *cen^ury 4go 
CAnderson & Dear/Dprn, l9'5ZK whri^e Huey*s ^ (1908) landna^pfe 
work' wa^s half a -centu^.y earlier v" . \. ^'v.*' . ' * 



Preparation of this revXew 'has^beea 5ponsdred by the^ 

National Academy of Eduf ation 'an^er ^a grant from The "Ford 

Foundation * for support of ^ activities .cff the Academy. 

con\:erning -pu^^ic understanding of research on education. 

The opinions expressed are those of the^ auXhor arid dcr not 

necessarily represent •the position-of ett^ier * the National 

Acad*emy'-6f Educa'tion or The Ford' Foundation,. 
; . *x 

^ Ftor an exception see Furth (1970, p. '^4) . ^ 

^The ' books ..b-r Tinker (19*65) .and F.. "Smith (197;>'do 
no't .exhibit the same degree of comprehensiveness*; 'there 
^re many specialized* collectiOjOiS, (e.g.» Kavanaugh ' & 
!fattir)gly, 1972) and> name ^us , works directed^© training 
teachers (e.g. ^ ' Durkin» 1970; "Gus^ak,^ 1972) /Chall' s 
(i9'ft7')' book is an ^effort . co present ^a well-organi^ted 
sunjmary of reseiarch relevant to the- teaching of reading. 
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^ Wba,t* shouid, we " expect from^ Gibson and Levin's 
presentation? * Firsb. we hope for a theoretical accmSnt to 
bind together and mak'e sensible what we already know a-rfd^ 
to direjrt^ vii*^t'we need Co'^nd out. Second, we should 
like to find a coinprt^hensive and critical exaninat ion* of ' 
the refsearch Hteracure-*-a demanding task, given the 
enormous" outpouring of investigations of • * uiYcertain 
qualirty/ ^Thlr.d, for. the audience of teachers, program 
developers , reading specia I ists", and * others. with 
instruct ional^ responsibility, ^clook fo? an evaluation of 
the .practical consequences of the research activities 
mogin£ed over past years. ^ • • L.* * - 

/In the p^reface' and*^ int rodu^f t ion Gibson and Levin 
premise' us attentioh to these issues^ Properly faulting 
earlier w^rks for failings© provide a goV)d thebrv of how * 
a s:tudeat ],^rns lo reiJid, they propose to create 'a theory, 
of perceptual^ learning , and *a demonstration of* its 
rele^/ance for understanding the .reading -^ocess" (p. il->. 
-It appears, ^however, 'tbat* an important^ distinction is 
glossed over in^ these earlypages — the di£f erence* l^etween 
a model' for how a youngster ^learn'S, to read* and a model for 
thre ^performance of a skilled reader. " i * . 

^Be*cau^e*iTK>st Apeyican citizen? learn to re^d through 
^el^Ssroom ins tru<;t ion> the critical -.elements in* this 
prp;:e5S ^-^are ,che teacher - and ^the ' instructional * 
.program. But^Gibsop and Levin make their p^^sition clear 
at ^he- beginning: Tbere* is,=..§n the one fiand, theory-based 
laboratory research on Ch-e fading proceS$„and: , on the. - 
qther,. cuxricul«m. research ' ohV. teaching methods. The 
^latter ha^ yielded no payoff ; .>hope necessarily i.ies with 
Che-forme'r (p. %)\ One nay proper i)^_/iu It the methodology 
in 'njyct^ curricula?^ reseajrcir and betnoan the small yield 
froir^ it (Cronbacrt, J96'A^X; unfortunately, theory-based/ 
research is in. llttl^ *bet fer --pos ition to t;fuiTirpet its 

•benefUs. ' * ' ' . ^ {. \. 

- - We, a^ree'wlth Gi'toson ^d Levin about the proper role 
cTt 'the researcher vis-a-vis .the practit i-oner : 

* • \ ^ V . . ' • ' 1 _ 

, Advice about* Instruction or comparison of-- 
programs, or prescriptions about what th do * - 
. witf\ retarded readers^ cannot Lake^rthe place 



few iearn to read before they 'ent^r school *r 
through informa). instruction, and it dAesn't'seem to hur|: 
jlhW,(Durkin, 1966, 1974)\ ' ' ' 
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qi giving the potential .teacher , the 
Intellectual tools to think for himself when 
problems arise/ Thej^e is no su'qh thiing a^ a 
pedagogical panac^^a. ' Problems will avise,* 

^jiew oil*es\ be!32ause children clre differeat and 
env.iroflments ' are . different . The teacher^ 
must " be able ' t:o* accommodate to th^m 
indepervdeRtly by'T)rovidin| the environment 
and th& materials, ciiat the child's 
partic.ular needs depiarxd. We believe that we 
'can be most helpful to te^ichers .and, others 
concerned with the teaching of risading b^ 
giv^ng^ tJtiem insights, infg thQ , prox:-«ss of 
reading rather tfian ^dogma*, . The' aim is to 

-Wlp them so-lv^ problems, ndt "to 'provide a 
cookbook approach, (p. 10) "* *» 



Bu^/we' SoubCi that "intellectual, tools" yill spring 
natoiraiiy ,fxom tbeoty^-rba'sed " ifesearch as car.ried oh^ today 
)xy* exp^r$n^ta*l ^ and ' 'e4\icacional i3sy;chbiogists'. -Our 
.qu^trel'is/nat.\wltff*th!^'concept , of adequate * control; this 
4s.' fundamental. jJ6r It with the acti^'itiss of ^ilow 
'^&ycho~logist;s;r ' theit renewed - interest" in practical 
.problems is revi'talizing the field. ^ Rather, ^we qae'stion 
; the id4a tKat prirri6it>iefe . and p'rocedulres Ironj the 
laboratory ' transfer directly to the multiif aoeted events t)f 
the classroom. Laboravo^y ^tudy of ^e^drng cannot long 
prosper in ignorance of variables cent'raj. to curriculum 
^research— the methods • of instruction, t^e. materials of 



* instruction* and the context 
* *Ci975)^ counseJ^ seems wise. 



of Adtruction. Chall's 



^ . .'-Ui^iyersity-based 'edocational J researcTiers 
tend generally to 'Wrk around" claSSKodtn 
. . . . teaihefs.^ Yet 'less t4an 50 year|s ago it was 
^*-^d^t»n^i se , with educfational" researchers and 
*Veachars /cbllaborajii'hg at all levels of the 
research :enterpirise Indeed,, jroari^ of "the 
educational researchers- during^h^^20s and 
4930s were themselves class.tffjwn teachers 
'"^•^and'/or school . administrators,^ Carletion 
""'^ Tiiash^urne, -"lEor example, was superintendent 
* of Bhe Winrietica, Illinois school^ when he 
Gonducte,d his pioneering and .widely 
influeptial studies on * readability ' at|d 
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reailing vreadines's . ^ His subjects . ware 
children ' in .the Wlnnetka- s*chodls ^nd l^is^ 
research cbllaUorators were the teachers and 
librarians. .Of even greater' signif icance is 
the-fa^t that the jstudies wer^ <:on4a^ted on 
practical concerns" of the feachers ' and 



collaborat ion 



schools . . 7^ The 
r\e searchers', and- practition^s 
f jirther , joint, autho^^ship 

a^t icles , research monogf aphs ,^ 
Further, they wer,e mean't "to f>e, 
read not by researchers ^lone 
pi^actici^ng classroonf' teachers . . . 



between 
went' even. 
gt journal^ 
and 't)Ooks . 
and wer^, 
but* by 



Generally, we Ineed to recapture the spirit 
of coll;3boration between researchers and 
teachers charaoter.tstic of the 1920s and 
' 1950s. I propc/se. it not out of npstalgia, 

but as a way/' to r^stoce clfe, dignity and* 
seif-wprth of/teachers by involving -Tihem in 
. the important educational experimentation of* 
the day' l ^ propose it also for ^ the 
researcher and cu^rripulum developer who are 
in dap-ger jof directing ^ their work^ ^nly to ^ 
other researchers rather - -Than co'-^'the ^ 
^ * "ultimate users \t the ^ research. (Ctiall, 
1975. pp. 173-174} . ' . ' 

• Gibson and Levin do ^ot - hesitape to make 
pronouncements about; the curriculum, anji the teaeher — they 
have much ^ to say*- about both. They frequently drop the 
mantle of "researcher and . as.sume the guis^ ^>f adviser and 
counselor. Th^e reader of educational research should be 
wary. Is the statement a generalization'^ supported by 
research? Is "it a mandate for a cou'rse of* action? If so, 
what evid^nc4- supports the action? Researchers 'ipay ^ive 
advicje-, certainly, but they should ifiake clear when *hey 
.speak from ij^esearch experience ,an\j wheft . ttiey of£ef 



) opljvion . 



The Scop e o f^ 



P he Book ' 



^Let us Ijriefly survey** the book's coverage.. The *iirst 
two ch'aptersi lay. out ,a cheor*y perceptual' le.arning and 
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cognitive* development. The concepts of. -the. theory are ^ 
^ threaded thrx)tigh the-^remainder' of the book. (To be •sure,* 
a somewhat ^different petition is* presented in the later • 
*• chapter: ort theoretical mp(Jel^ of 'skilled - reading.) Thfe^ 
next two chapter^ cover linguistic concepts and ^language ' 
development. \^kci effort as made tV render these* compatible 
With the theory of pe'fceptua-1 learning and' relevant to, 
" ' reading. , Chapters .* oo writing sys-t^s and on word ^ 
perception finish , the treatment, 'of/ ti\e basic concepts 
underlying reading. , • ' . * ' * 

Part II 6f The Psych ology o^ Reading";^ coveT$> 
4evelopmentai reading/' *The authors* tend to avoicl tha word 
teaching' , b^t one f itids syhonyms. such a^s training and 
developin g ski lls . Over one hundred »pages are devoted to 
early readiag. The authors puzzle over the trftuble s^.me 
y young childrjeti experience learjiing the written lan^age iir 
contrast to the base with which they learn ^ the spoken 
versioD,. They discuss th* elem^ilts that. linR tjie two , 
syst^RfS in thfe skilled teader. While teaching methods are 
not. discussed ^er'se , different app-roaches are illustrated 
•* through ^exemplary if*eading programs. ' ' # 

V*j^^ The next two chapters, *^Transition to- Skilled 
^ . Pleading" and "Learning f rom , Rejadi^g, " contain- topics 
"feilevant to, older" chij.dren and mature readers:* reading 
anjl spelling, eye* move^rtents , Comprehension, and making* 
. '^^infereni^s, The need f6r aij adequate theory *^of 
^^^comprehension is discussed. * ' ' ' 

: ^ . The vfina; chapter in this sectio"r^|^Modela of the 

' Reading Process," iat a, culminat;Lon , though ,;»art .,111 • 
follows. From the first, the 'authors frive strressed the 
intportanfe,^ of, their theory of jj>erceptual learning to . 
reading. One " therefore ^ expfects laf model ^ to further'^ 
- elaborate the" theory. Instead, Gibsop and Levin claim 
that sin^fe. there is no single .reading ^r^cess , biit many, 
* ndither can there ^e a single model* for .reading. Instead,. 
^HJrey choose to elaborate, general principles. : First, 
several information-processing models -are presented and 
dismissed, Then case studies 'of mature readers are 
presented to JCiistify the .contentionv that "there are as 
many reading pr6cesses , as ^ jLhere areV people who rdad.^* 
Finally, the authors list three major Principles to sum up 
vhat has gone befo^'e\ The ' chapter\ and section ej^d: 
"iFinally, we Conclude^ tijat the^readiAg proces^ is rule* 
.governed and 'incapable of adeq«te description in simple 
^.terms"v Cp. 482) . * . . 
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Part III, ''Questions ^^eople Asi About Reading," is a 
coilecti(^- of' topics thftt do hot ip elsewhere. Included 
are discussions dn\ dyslexia! delect variations,^ cross- 
national compariso^i^, * spet>d^rea7i^g, and hov/ pareats can 
fadilitate progress reading.^ , , . 

. 'A * / . ^ 

It is' inevitable \thac Gibson and*Levin be compare'd 
with. t6e\f predecessar$. . What -are £he major trends in 
thec^ry-, research, ' and 'pract ice7 . Are we ' reaking progress? ^ 
What are our needs <ai;d , goals for the next' decade or two? 

Rea'aing Huey (150a) ' gives one resi^ect for the^arly 
impact pf scientific investigations pn our knowle(J)&;e of 
the reading . pr£>cess, .and for how much remained to be , 
•learned.' Huey describes his work on visual comoonen ts of 
skilled-reading ^ and. links It *to th^.classih studies of 
"CattdLl '(1885)/ Javal' (1879), and Erdfhann .and Dodge 
(1898), ' among otherst This early ^worl^ ho^s well 
-against today's d^puter-assisted research^^,g/; Rayner,/ 

1975)-. Research is povetod in a t'eadafble narrative, and 
.thfe attempt to integrate* what,^is^ known comes of f/ well . 
Where empirical T evidence ^ ^ails, • reflection /and 
introspection answer -the ;isaues of the d^y. ^Huey s 
sensitivity* t.o tfee^ irapprC^nce Of the ^language b'ase in 
reading is remarkably appropriate today '-^ . . 

.Hue-^'s pejiagog:^ ref lects ' .the art of teaching at the 
' t;urn- bi the ^entury ^and appears - quaint by . present 
standards; -nonetheless, muctV' that • he says, foreshadows 
'Chall'S (1967) "Great Debate." He reflects on issues that ^ 
plague us even tod-ay.' ' He. 'bemoans the inanity of the 
» content of primary i^eaders: ^»'It is a- fat rat. Does the 
cat seethe rat?" Xhere is, unfortunately, a moderri ring 
to his e'xampie. ^ , . > r ^ 

All in all, Huey remain.s worthwhile^ readm^fter 
nearly ^hree- quarters of a^ century, a bdok that sefv^ 
. both- the resea^rcher and the teacher as .a sodrce Ct 
-information and a stimuliS for thought. ' ' • • 
■ ^. ' 

' ' ^In 1963 Ht was still p^6ssible f'or a -rfeyiew on 
teaching reading' to be^in, -"This^ re^view^ corttaitis only 
mi,nor references to ^theories pf language aM such ^studies 
' .in ^linguistics whic4i . h^ve possible implications-^stiU 
largely ^nreaUzed-^f 6r the use-'ot phonics and other 
al^pproach^s'^in reading instruct*ion" , (Russell &Jea, 1963) : 



^ 



' -{knderson and D'earl?orn ( 1952)^ vriting mid-century, 
vere al>ie to dha\f hn a^rnij^ch l,arja;^r data bage .^than Hu<2y.. 
The.^^xieyf genjerat icyti^ of ' researchers inc Iude(i ^'S'loomf ield , * 
Bond,*Davis, Durrell,- Ga'te's^" Gray^ Thorndike,' TucRijr, and 
VerpQn, ambn^; .oc^er^.V .-f-Iucli . x;e§earGh was applied — . 
lnves^?lbgation ^r^ctic^l ' problem^s* ' by people /rom a 

^practical background. , There* were the extensive, studied o^f^ 
'^typography by Pinker and*his "calleag^s (Tinker, 1946"; * 
Tinker and P,a£erson, 1^28)1 Anderson §nd Dearborn ^re 
cdrnfortab^e with ^etaili?:' Uppercase print is ♦read more 
siowly ^(10% to 15% -?sl,ower;> tha^n regula'r ^iplow7 case. ^The ^ 
reader is remarkably .adaptive to variation in' type font, 
typ'e^-size, » arid lina width, though exc^ption*s to tbas 
ugeneraljLzation exiat.' .Old English and Gothic, type fo^vt^, 
are harder to scat); ei^ht-point, and smaller t^^pe slow the* 
reader, as do line 'widths shorter' than two i^che^ or 
longer th-an six inches. The loss in speed is 5%*Vr more 
beyond tfi\ise s,i;2e and. widths linvits. Tne recommendations^ 
.Ax^ accurate and empirical: "The printer may employ 9, 
1*0, 11 or* 12 point type, provided he employs aw I optimal 
,tine yidth and leading" (Tinke,r, 1965, p. 1A4), Lin(* 
•width , for these type si^^sfriafl range from 2-1/2 to 5 
inches, and tlie leading (in^rline spacing) should /ang« 
f 1:9m* 1/72 '.to 4/72 of .an inch. . . • ( . ' 

Anderson ^nd .Be^rb'orn emphas|ze concepts and issues 
i^njortant in *c lass room instruction — reading readine.fea, s^x 
iif f^rences ,.. scope^/ ^sequence , and method of instruction. 
Jut thery .also discuss research on the / experr-itnental 
psycholqgy of reading — eye rnavemsrftts ,and word p^erCeption, 
f or . ir^s tance. Their book is readable and well i^ftegrated^ 
The authors synth(?^ze • research; emphasizing content 
rathe^r t^ian.. soient^ifis. » procedure. The methodology 
sections ^present strengths and weaknesses of several 
teaching n\ethods^. An» extensive chap'ter on measurement 
reflects the 6ffort,.^ of the time to deaJ with assessment 
and\eva J-uat ion of reading. 

•'^ rWould a purely applied, approach be proper, for. a« • 
TnodjerrT' boolc ^on'the .psychology of reading? Here opinion 
may^Qif fer. bne finds relativjely 'little applied content 
in Qibson and. Levin. Tt»e^;^mea£ioti, Tin^ker' s work in ^ 
passing, withmrt — da^a, and — wi-th an imprecise summary. 
ReadaiiiJ it^ , another ^mpfrical tool^ usefuj. ^ to publishers^ 
and edators , 'receives less than' twoL page^, with no details , 
as to- the meaning" and use of the technique. We would have 
been liapp-ixir to . see more discussion^ of such' practical 
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contClbutio,ns^CA "Our und^rstandinR oi rea^in<>. 



There seem to be two kinds cji' btok,s on tine psychology 

'of 'reading: chose chat remain ouls.ide 't^e mind, and those 
thac^ crv to get inside. Anderipn ^ind ^D^arborn (19>2). 

Tinker ( 1965). and 'Ro^cli and wHson (197A) - are ■Gxarap.les ^ 

of Che first type. ^ •• Tlfey generality buil'dth^^ir case' o.n 
descriptive -tlata^. < 'Thi's i^<a- legitimate and useful ^ 
treatment of problems whetS ch>-tui^pl'e search is- applied 

'rather than thecreticiaU and where t>tfe need for piwctieal 
guidance Ig great. Huey(i908)' and .Sm'lthV (197^) are ^ 
examples of the' sec'ond type,' and Gibson dnd, Lex?in want to 
be • pa'rt of this ?roup . Hueyx discussed -the "thinking 
process in reading (cf. his. discussions of letter, cues and 
syllable st ress , pp . #7-9§) . >l3ny of his concepts' are 
remvkably-gurrent.: Short-|e'rm auditdry mepory is ,a more 
reliable repository for ?^oic information than the-flash- 

- in-the-pan iconic imagery of visual* memory. -".He brings, 
together conflicting, views, u^ing available data Cq, guide . 
the .discussion-. For instance. .Is visual in«form^t;.on, 
handled serially or i^- ^ara^lel? On "che . one < hand 
CaCCeli's in'crospeccions convinced -him Chat the reading- of , 
the* elemehfes • of a word .were simultaneous. ;Ont the. other ^ 
hknd! Zeitler worried^ thac actenci^n might te tna|l^qua>e 

,to detect serial* input. His introspections suggested Ehat 
the-*, dominating, 'complex ^ (.overall configuration)' was 
available immediacely, but -Chatr 'imporCant . literal details 
entered perception more slowly and pferhaps successive la- 
this analysis is -fairly consistent with _ recent findaags 

. (Hue/, 1908, pp. 62-65; Fisher. 1.973,; Rayner, 1975). ' _ 

■ • ^For a"^' delightful exampir^- of how this task can be 
-carried out in high style. 5»^Th_e Vlsiil.e Word. (Speqcer, 
l969). An up-to-date and comprehensive trea.tmenX ot 
•readability is provided by GiUliland' (1972) .'. - 

' ^For a _contemp&rary treatment of word recognition 
' that"- is cognitive in charatfterT^ee NeissQr .(1907). This 
is by no'meansi 'a book'on reading, but Nelsser's discussion 
of how tIte subject Chinks, ih-. order to transform ^the. visual 
. stimulus toV a "varbal " s'equence" (tlie tentative 
■^pronunciatiorlQ makes interesting'reading. ^ ' '■ 
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% "Huey was acutely aware of the distiYiGt;iDnJ^e;twG^¥f the 

•^.imi^lMS and perception, an tmportaht awareness- for those 

wh©^w*ould jaurr\ey inside the ftaind, .Whatevet;, , the j^rodutrts 

of perception — distinctive Teaturess stimulus elements, 

hierarchical s^tructwr^es , t^o^talts — these are' the work' of 

p^erC.ept ion; the stimulus serves only ^ as" the' po>m^ of 

departure . for mental activity. Perception teAds^ to be^ 

<?eridical, to yield a '*truej' reading of the^ env ironment in 

thh sense that the individual's ^udg^nents yield ag'reement^ 

'with others. Perception also tends .to, find mearving, to 

see ^LemUnts in the present situation tha^t can be related 

*to previous experiences^ But let Huey' speak: ^ * 

, - Perception is ' alwa-y? a ^projection or 
, lo^c'aligat ion cJu.tward -of a consciousness ^ 
\^ which is aroused or suggested*' by the , 
*. ^ stimuj-btion^ tha^t -have^ come iijiward;' but 
* whi-ch is conditioned 'strongly, dlso, from 
within* We have seen* 'how', ^ wh^n -some 
rdominant parts of a word or sentence were 
' exposed wit ho<it the'other parts, the' reader 

tJould project the absent letter^ Upon the 
^' page- andv would, ''see" them as" distinctl)^ as ^ 
. wl\enn'-T:*hey were actually before him. , * .In 
the case of percept lo^n iit might be said^'tt^at 
^ the miiid urni*shes the screen ^as Well. »It 

''-must b^ remenjbered that** conscioTjeness^doe's 
' not dwell in' t^§ - retina or in*' jetinai^ ^ 
^mages. (pp. 105-I06J /' " 

Gibson and Levin also aim to anolyze"^ rgadirig as 
thinki^^g.* They ^re les,s 'successful than.'Huey, partly 
because their >d,h^ry fails tX\Qj^/ Their .theory^^' of 
perceptual learning*' ^ays le^s about the ^ process^ of 
perception than about* ah e products pf^, percept ion , ttie 
emph^slSy^ falling more * upon th^ stimulus than *upon what 
intervenes between stimulus and 'response . Consider the 
key* points in* their theory as'presented in chapt^er 2»: * 

\ * I Vt , * ' * ^ * ^ 

i.. As a refill t ^ qf 5 perceptual learning, * ♦ 

behivvior f Ih^apts \to the needs* of ''the^ 
* person^ ahd'enVij.onmqntal ^contingencies. \. . 
- * 2. -Perceptual Ifea^rning entails aji active 
/ * relation * with " the environment 

(reasonable, since animals, ^includlag , ' ^ 
• . '-.man, do move around a_J[ot) > - 
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Iqarnin^ 

' with experience 
<i i s t i np t ion s * c an 



in\^lves 
' ancf. 
be 



3\ \ Petceptual . 
' differentiation; 
feedback', ^ finer 

mad^*. . * ^ I • ' ^ 

Perceptual learn in g invo Ives selection; 
with ej^perience certain distinctions can 
be ignored . * * ^ 



These are Sensible principles, agYeeaFle even to a 
beh^vt9fist: when^ ^translatect into his .jargon. But the' 
theory says tQ.o little abouti thought processes*:* How is 
^leorning e.stablished;' how is attention dii;ected; ,how^ are 
cp*te^o^rie^ of knowledge orgaiaized? sjhe , reader of *the, 
l)ool^, wit;h a "sert|"*to entet mx^ cognitive doinain, finds 
himJ^eH wading K'hrou^ detailed^ empir,ical -statements, but 
not in ""Ch-e direct pragmatic style of Anderspn and 
Dearborn/ and t:Qnipany. ,-'Th^re. is too much select ivity,* and 
too litrtliCiategration - " 



Jhe Theory^ • • 

Gibson and Leyin strike a responsive ^or4 rin ^us vhen 
they • state tTieir position with 'regard to 

. t'heoty:. /'.Theories are riecessary gu^ides not. only to 
research but also to fruitful 'observjft ion of '^children wlio 
are learning ^o read. , . . theoryvbased - obs"<5irva*t ions 

jjproyide the foundatioa 'for or^erin^ ..the' complex e^en^ts 

*^«4iat occur '^h^ clasisropm*' (p. 5). They promise; 

"Chapter 2 Is a theory of perceptual learaiRg dn'd^a 
demcJnstr^tit?^ .-.of itp relevance *for understanding t'he 

'reading* process. Reading* is a " hlgh^order perceptual 
skilly, dnd the principj-es described* in this chapter will . 
be utilized .throaghout the book'' *(pp. lO-l'U > , ' . ^ . 

" Comprehensive* models of ''reading'l^re * predegt^lne^'^to 
a sbad-.end, in our.^oplni,on , because the range ^ of phenomena - 
• is too broad, too ^ ill* d^f ined , ^nd too variegate*d 
Success' in "other areas •of psycboio^y, has come from the 
development of limited^ modele>to^ fit^ limitecj problems,;^ 
where^pertain boundary conditions can be ^^atisfied^. So. 
one ca*n ^gree with ^Gibson and TLevih when^ they -sa^^sJ^Ntr^ 
single' model* will desci>ibe the^ re^dj^»ng* ^process*, becausie 
.t,here*are /as -raapy reading pfc^^e^Sfis as there 
who read, things *to -be and goc^ls. 



are petjple 
' too * be ^rved" 



15: 



BOOR REVIEW 



(p. 4^4). Und(?rstanying r'eading a ^rand challenge, 
yet it is not to 'be "met with^a grand theory (the apparent 
intent of chapter 2) , ,but^ by formulating ^ .a -series.of, 
ljjmlted,undei;;standing$,^' Their decision is "not to design 
'a * moilei, but to see if we «* can complete our study, of 
re'ading by summing what has- , gone before in ^ few 
concentrated generalizations'^ (p. 465)'/' Unfortunately, 
• these are . \mgue generalizations , almost ^platitudes, 
vrseless to bo^th researcner and* ij^a'ctitioner . 

I--.- • ' •-. ■'. , ■ ". ■ 

' gl;epents: -of. the Theoty o^ ^ej^S^J^ll. t5AE2A.^- 

Let us turh now to the theoreticaT coritent of^the 
^.'book».and exam^tie its assumptions, its* predicti6Tis , and its 
implication^'' for practice. The thigt>ry, of^ Plfcep^Mi 
'/ lea citing in qhapter 2 is. presented as rel^v^nt' to reading^ 
"and Che acquisition of reading skill. The assumpti^ons are* 
organized according to, (a) •what is learned, (bj . ^how 
learning talces*. place, and, (c> developmental trendy in 
le'aarning^ * . ' . ' > 

What is jearned? People ^ learn to '> discriminate^ to 
.cfif ferenttate, Co , organize th^ information that impinges 
on their senses. from the environment. • ' \^ * 

\he 'people ' and « db.ject;s and- symbo^ls that 
furnish the world differ from bne another in 
. characteristic, ways th^at we must • learn to 
distinguisti "if we .are lo, perceive ^nd 
ultimately behave adapfively, *^/.^Thir>gs 
- ^ come in finit^ sets, and there ' a^re feature / 
s contr'asts' wittlin tft^ set that ^r^^ ,,;shared in 
different"" dfgt5e3 by the members of the set*. ^ h 
;lv' ; ^We shall*^ pefet * to these as '"distinctive: . ' 

" dy^Eeatureg" which permit specification with 
' 'respect, to " a set^ of alternatives. Ttjis; , 
- ' ' specif icatiom •"is one aspect of. meaning. 
' ' . ; . distinctive features must be invariant 

over a nuinber of ,t*ran3f ormations^ which are'-^^N;: 
• ^irfelevant for** dif f erentia*tin*g tlTk objects. 



, ^ WeH, one can ^'almost agree with the statement. 

„' -Hapefully there *are generalizations that hold reasop^W-y 

'* -well for certain'^ategories of* people, reading t^9^^ and 
— • feoals. ; ^ « ' , * * 
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* or. svmbols, soch as speecK* ijr writftjs^.* . 

In short, peo.ple do not respond to the envir^nnent as an 
undifferentiated, blooming* bu/.7.ing* conf us ioo-.-they * learn 
to distinguish- the cues that 'nark Che critical difference 
between one situation And ^anothec >*'ew psycholog^Lsts 
disagree vit^' this* pes it ion < whether fney refer' to the?e ' 
cues. as distinctive fqatureSy' stimulus elenents, cues^.or 
just* plain stimuli. ** . 

A second product of perceptual learning is ref_^^red 
to as invariants pf events. We are uncertain about the, 
me'anln'g of this' concept'.^ It appeaifs to treat, ^the 
difference between an object and an event. An object is 
an entity of some sort, an event is sonething that haprpens 
over time. Distinctive features pharacterize an 0bJec^, 
and the invarsaants of an event* serve a .similar purpose for 
cliaracter.izing Che event. But these invariants also play 
a role, in. learning distinctive- features: Nseeras very 

likely that a child's, attempts ^t making letter^ himself — 

--a "highly oi>servable and ♦interesting event-^contro^butes' 
greatly .to his learning the critical features that 
distlng.uish onq^letter from another" (p.^'21). <^gf\ ' . 

'The third product of perceptual 3/earning is the 
higher-order va^^bie* which i-nclud^s relations^ among__ 

' distinctive ^ fea^tureT and/or . invariants of events. 
**Relations can be thought of as* subordinate or ^mbedded, 
so there are two ways of. thinking about structure: the 
whole formed by the relations of subordinate features, or 
the gaet in^ its relation, to the whole" (p. 21). • 

.^^^c is not altogech"er clear th^t the second and .third 
categories of learning products add fnuch to the firs^one. 
The conc/pt of a'dist jLnctive feature is quite general and 
appears , to sub^ume^the^ other two classes. The latter ar^ 
described only >^aguely. Examples -of^ higher-order 
variables are provide<i but do not help: "A man. belongs to 
ac\^'set o'f animate things'* -(p. 21). . Or JLater: /'Written 
words,, like spoken-ones, are^of coiirse combined into still 
higher-order ^s't^actxir'es, lik^ phrases and 'sentences and' 
.paragraphs. Higher-order structures, once detected by ^hp" 
Jearner, provide him with larger units of information tha-t' 
heTmay be able'.fb process as wholes or ^chunks', a Very 
great cognitive economy*' (p. ^23). '^We have no quarrel with 
.the, general sense of this propos'ition — most present-day; 
cognitivB— psycholoj>isC9- surely accept ^it. But is tHe 
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theoretician to account f/>r the principles and processes* 
, fpr organizing a paraf.raph in .the sane way that he 
describes how word •i^s. . recognized a^^d translated* into 
meaning? T-his s^etqs unl*ik^ly. Tne effort to stretch »one 
theoretical propositipn ov^r a Droad range * o-f ph^nom^na 
may account for tne relatively short snrifc g?\*en in this 
.book to areas like paragraph crotHprehensior.^ /-?Tiis tooic is 
^mentioned, but only briefly, and .with -no real attention to 
the substantival 'advances, during thf i>ast •f^ve tcr tea years 
in this country and 'Europe (Norman • & Runelhart, 1975; 
Crother^, 19'?'5; • ' Grimes ^ ^975*/ Kitjt$ch, 197^; ^^etofi 5 
Reiser, 19 73).. ' ^ ' • ' ' 

^ Th^ next* theoretical, question considered in chapter 2 
is: "How does iea*rn-ing Ca*<e place?" The first * answer is 
negative: -Perceptual learning does not occut as stimulus- 
response associations. Just* which version of this old* 
sj^raw horse is. b;eing beaten is not obvious, but ^it does 
appear that "stimulus-response behaviorism" is one of the 
c *'bad guys 

The. second answer, is more explicit: Dist-inctive 
features are acquired by a process of abstraction. How 
this 'happens is not spelled out — the proc^ess is something 
like coni:ept learning,' except that 'in the^ forme]^ a 
perceived contrast raCher than an idea is abstracted. 
Presumably some kind of feedback is, required, but that Is 
not meat ieaedS' It cipes^help if the conprasjr is emphasized 
during training. The process also involvjes "learning to 
i^^noce irrelevant information" (p. 26). Unfortunately » 
"results of the ^ ^research at present are not -very 
.consistent, t^ndirrg to var^ with the task and the age 
range considered^* ^p . 26}. ^ 

Perceptual learning, th'ey go on to s<a-y, does' not 
require externally appli.ed »reinf orcement, and indeed 
\ cannat, depend on it "because an external' agent .cannot hav^e 
knowledge of the learner's knoiwledge until the learner is 
ready to inform him of it^ — and ^ then he has learned" 
-(p. 33). This is an unusual stata-^of affairs indeed. For 
all kinds of learning there is the pro})lem of finding 
performanoe measures that . adequately reflect the learner's 
state of kn<7wletige . ^.Vjn_ perce|>t ion , the -measurement 
problem is a bit stickier than elsewhere. Psychologists 
^usually see 'this difficulty, as one of the chall^enges of 
•their ^cience but not as an impenetrable barrier. For the 
clasrstoora* teacher to be told .that t-here is no satisfactory 
way to monitor progress in learning Is distressing^ indeed. 
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One can agreA /ith Gibson and Levin/ that the student 
is better direcce/ when the- -lotivatio/ fo.^ a ta^sk suits 
personal goals y&ty5 interests, rather /han depending upon * 
an M & M qj aA/oJien. Yet there still/is value /;n prai-^e, 
advafntage ii/ /eedback, and guidance in nodeLinp. The 
.researcher Jor/ teacher ^ can arr^iwe conditions to gain 
r^el^abl^iny^fmati^on adout the 'd&veiopcient ^ of knowledge, 
and niay w^Vv nave, the respon^ibl-J^ty for doing this. Manv 
students 



&ae 



,Yague^t 
. hav ing 
aust de 
words 
finds jo\l 
marks/o^ 



tc* the pfinary'/ classroon Vith only the, » 
east about readying/ m^ny^ venter ' later i^r^des 
^eri^ced faiLsre xV reading, fhe teacher w\o 



Kich- these studepts^' sense's a.^holloW ring to such. 
/ "ttiere is a. natyral *' reya^Vii for reading/ One 
scnething. G^ctpg wanted ihfornation from t^e 
the page is an tjwioiis motivation for learning to 
vBBdJ ank , every effort caade to encourage a^nd 

take / 3dy apt aga' pf it" /(pp>3^-36) . Teachers aire well ' 
' adyi^ei tc/ proGiote arty na'tural interest and ent"husiass. for 
read in p- and to rejoicf when the student possesses this 
^"tdtule-;! But they siist also be prepared to ieet tKe 
-needs 6i students who /enter with a qui^ dif ferent^set; 
/""dev^lf ptrtg motivation/ and positive .expectation^ about 

/rea4itg i*^ ^ roajor ta^K. for the teacher. / 
V'e Have drifted flrpm theory, ^it may seemr and entered 
the i l eaim o^^ f>raotx<:e. But^ this is the path of the 
chapttr, ' an^ it C ikes us' 'next to the ' datte^^ of 
deveJLcpp^ntal trends.' Gibson and Levin stress greater 
di£i^%&ntiation with increasing age, greater * attention to 
wharF^s '.relevant ani less to what^ is irrelevant^ aad 
ii^proved I efficiency, in ^the coding "and organization of 
iaformlttf^On.'t^ jhese assumptions (actyally , empirical 
generaJiz^tionsV4re.ionsistent with the ^proposition tha^fc , 
• the stiiaertt learns aslhe grows oldeir. ^ . 

*it\is'j&ard Vt© sie predictione. springing from. Gibson-* 
and Leui_n^s theory of perceptual le^rn in^s . 'aside from 
* those ,thkt -are part of the geperalizatlons tBmselv^^, It 
*is equally hard ho imagine data that ref ute^'the'*5hebry. 
Perhaps Uuch reduests -. ^ demand too; much. Theory in 
psycholo^, is ofiten .i * heuristic Intended -to organize 
diverse ficts aa<^\ldeas but not intendec! to predict, in 
aay strotig . sense! Bu^ it / is also hard to seethe 
« heuristic value of^'Vhis theory. The majors generalizations 
broad .and &i^use that few would disagreeWith 
them. They help% u^ organize- only well-known facts. The 
. same remarks .H^ld fof;-"the cbaracterJf:ation skilled 





reading as adatvc iva -?>roc^ss ''(p. ^3^Ji. 'AirChough not 
Intended as a ^theory a" node! , even aa a* set 'of 
principles, th is' cnarac ten za t ion does, not come c^o^ grips 
with^ the research evidence: The 'reader attends 
selectively tG featiir^? in word perception; chp reader 
engages actly-e "strategies' according; to hiji needs and 
'purposes; tne reader seeks econony in.' attending 'and 
organizing. Who wouIg disagree? But^ how do we'' -apply 
se principles* m a nontrivial way? 



JP3, ^,<> tent ial for Thec>rv in Re_ad3.na . . ^ • 

*Wh4t a_re the po ssib ^Iit i-es for theory and modeJ# 
developmeru: In the field or reading? Perhaps Gibson and 

'Levia have done* the fae-st that is* possi*bie . We think n6t . 
Instead ve must' ^gree with ''Suppes (1974) chat research pn^ 
reading t and on edifcation more g'eneralLyi ^as failed to, 
make reasonable use of the theoretical tools presently at 
our disposal. It is iiivpos.^fole to do .more ithan 5bggeSf 
som^ pos'sibil^^Lies hex^^^ihe full" deveiopnent of trtis 
point. would fill a b^oj^:^ , ' ^ , 

We distimguisri between Sormal models aij<5 heuiristic 
models — we hesitate to use "theory" because tih^ tern 

.implies for us a breadth of coverage that we cannot yet 
aspire to. Formal models are built upon' explicJLt and, 
precisely stated assumptions and engage mechanisms for 
generating pred ict ions "^of a nontrivial sort.^ These, modeis 
are best suited to sftuationS of a ticcumscribed, well- 
bounded nature. A good exafeple of such a class of models 
are, chqse th^t. derive from st'imulu^-SAmpring theory 
(Estes^ 1959) foi** the learning *f s impie associations.^ 
Another example comes' frcJm the raemoty models t^^at^iiave 
jJeen applied with- success, to numerous phenomena ,in Ct^is 
area by Atkinson and Shiffrin (1968), among others. Estes 
CI972) has developed formal raathemat'ica L mod<irs''* -for ^wor^l 
Idenc ifica t'ion; Bower' (1967) mult icom^^tonent models f6r 
memory and percept Ion ate ^^ej^l suited • to testing* the 

•concept of ^dis;.jinctive features: These developments in 
stochastic mo^e£s'*have been well docurTented over the past 
24 years (Luc«, Bu5ih, & Galahter , 1963) . » ' 
A re.l^^ted class ,of models comes from the^ general 
additive model and the as.<QCiated ana lys is-of-variance and 
multiple-regression teclm^qaes. Ste'rnberg s(l969), 

Andersort (1971), Loftus and Suppes (I972j, ^ind Calfee 
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(1975d) have demonstrated the ^plicat ion^ of the^e simp^le * 
but powerfitl * model^s to the thaoreclcal . investigation of 
cognitive processes, ""^^^inally . for problems that are 
overly K complex or too' poorly \inder3tood to ' handle 
analytically, -oh^ 'computer is useful as 4 device for 
exploring the consequence of 'formal or ^^senifornal models 
(e.g.. Chase, -1970; Newell 6 Simon. 1972). 

It is rather amazing tha^ so ilttle use has been, made 
of .this rich array off t^nje^oretical ^models. Studies 
continue to repdrt average learning curv'es,. total errors 
or trials to criterion a§ primary data. Twenty years ago 
it was shown that such ahal^r'ses a^e to^aHy worthless as 
indicators of the learning-, process, and alternative^ 
methods of . analysis were workefd ^out in detail (Su^pes & 
^CinsUerg> '1963) . .These ^ techniqu^eg are largely triodel-free 
axid apply readily •to sitTjat;,iohs ,^ther than the st;imulus- 
^-esponse association paracilgm/ fr.om ^:?hich ^Chey were 
.originally ^derived (Suppes , M966) The' theoretical .ideas 
*have been used to optimise the learning process, with 
sjubstantial improvement in|^ learning rate; one of ^he 
' appplicati'oas has been to tjgginning relading' (AtkAqsoh & 
P'aulspn, ^1972; Atkinsort, iiHT- Gibson and Levin fcake but 
passing mention "(pp. 318-319) Qf this developraen^ whirh 
. has potential applicat i6n , to %e classroom as welj-ya^ to 
'tomputer-assis ted instruction tCa^lfee, 1970).' - 
^ , Heuristic /moSels are /designed to be taken less 
seriou'sly*^. than' formal ;'modeJLs, 6ut they * ,are useful 
nonetheless.. The., models irijf^dhapjtar; 12 fall within this 
, category^ Maclcworth's (197j(|' model of skilled' reading,^^ 
c<yraprehensive. and comnlex^^i^ it/ raalces goojl use of the 
ideas available wh'en'ii "^Jlwcr'eated^. For the teacher-or 
Kjresearcher unfamiliar iitR contemporary notions of 
.information-processir/g, ^^u^h as/transfer and -receding of 
information through, tne/ ^^ction/,<)f perception and memoty, 
the model presents /tyese i^eas * *in a \ compact ^ and 
informative mann^rf. C^ugh . 's|'(1972)'. ^o^U Handles "^e 
second df readrng./. Compiex, clev^^^and provocative* it 
leads st^p-by-ste^'' through, tkj^ d^coding^J a .swingle word, 
in context, by a skilled rifaSer.^ Built infco the model are 
Cough's generalizati^on^ i^oj^ available data—for instance, 
translation 'of a . .vfoiH Qpc|ils 'serial ide^itificatioii ot, 
some, if ^ot ajtl, Utters in a word. One ma^ argue, as 
pibson and Lev^ • do , A^t . let ters a/e read, tertainly' not 
'^n -strictly se|iaYta$haon , proba^.ly b^'t always from left 
tp right; ^an'd^yps^ibJLy not as. single units but as spelling 

-i^- '■ ' -.^"^'■^ ' 

f . ■• V .16, ' ' \ 
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f>at:ceF.ns% Sone of these, amendments, however, challenp^t?s 
the overall'-' structure of Cough's model^. The model does 
.no5 giv^ complete understanding of the reading process-- 
'for i^nscance, it does not '^explain ho\/ tlie reader 
' comprehends, a. paragr.lpti . -BMt that is not its purpose, 
I Gibson anfe Levin fnult the model because, among t.ther^ 
• ^cMngs, 'lit cannot bundle the word superie)rity effect [a 
\si^^gle letter is identified more accurately when it Is in 
V word tt)an when it^is presented alone] which ha$ now i^een 
thiroDghiy. documented'?^ (p. 449). (The 'vord-superiority 
Vief^ect was ' disdi5>cumented" in 1973, as we will see in the' 

' ' next setcion . ) ' \ ' . 

Whatever, the. mcrits-and weaknesses of^ a particular 
lieutdstic model (we happen to think that Cough's model is 
•cleverv though capable of neither proof nor .disproof), it 
< holds the field until ie-ls. replaced by better ones. A 
' better .one" is-easy to spoti,— dt is more' comp^-*eh ens ive , 
- more parsimonious, more precise, ^nd more accurate in its 
prediction^. ' - ^ 



SjieciXic/An^lyjji_s of Oi^s^ct'ive Featu^res in Readin^a 

A particAilarly rich application of ' heuristic models 
to the uRderstanding\of readiag.ls found in Smith (1971). 
Here is' a sampL^^ " ' . y. 

u What are- the features of wo^s? They 
i- 'obviously must • include the features; of 
I letters, because words are made - up of * 
i letters. The arrays 'o£^ marks 09 the print^d^ 
; page that can be read as^ words ,can also b^ 
i distinguished'as sequences of letters:* The 
" ' di'stinctiye features' of letters^ those 
. features ' that \,cohst^Uute a significant 
difference between one conf i^jgation and 
another, must* therefore be 'distinctive 
features ^ of words. For* example, wha^even^ 
p.armits the. visual system' to distinguish , 
betvieen h '-and n must al5(5^ . |>e rmit it •to ^ '\ 
distinguish between -.hot and ,nqt,. And ^ 
precisely thb . same mechanism ^ that, 
distingiiishes 'between h ^'and ^ will ^ 
accompljiSh the discrimination between hot 
and not. ^ (p.p . ^%8-n9) , 
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A distinctive featAre ... is an .element of 
a stimulus' ^onfigurXtion t?hat ' donst i^tutes a 
"slgni^cant dif f erViice''--that ' "enable.s a 
pefceiver *to . eliminate' sane oi - the 
altefnatrye . categories. ' to, " 'tvliich * trte 
configuration might bey' allocated . - In the 
case of letter? 'the nomber ^ of alternaxiye 
categories i^^ 26; in theV'aseVof words, just 
to have a \igure , '-let \us 'say a skilled 
•reader must ha\e about 50, 

featur^ \ tests'. \>)ould be required 
tminate suff ioieAt si^riif icanf 
among vi^ua"!^ configurations , to 
Lr allocat^ioh t'o Just op^e of 
ries? Tfre fT>tma\ information 
IculatioRs^ * shqv/sy that/\> . 



vmany 




'Would be enough ( 2 = '32 )76^>T, .2^ 



binary '''feature tiests 
^ •32)76^>f,.2^' = 64,536-) 
particularly if the word \ leng'tll - coyld be * * 
tal^en into account for an ' initial, exclusion* 
y of unrlikely alternatives.' . 

- / 

'Of cour-sfe, many more than 15' tests ^ co,uW he . 
-made on most words. If we 'assume that there, 
are ten distinctive • features for eve^ 
letter, and ''five . or/* six constitute a 
criterial set, a f ive'*-letter word » such as 
' ^orse w^uLd contain * 50 distinctive 
features. . . . -If 50 f^^tures are available - 
.in a five-lettef word and only 15 are. , 
j^equired for its identification, there is a 
good deal of redundajicy* present . (p. 132») 



seems plausible that the -skilled reader uses 
features o/ t^e panted stitsjilus to identify 




'It 

selected • - . . ^ , 

letters, -Words, and perhaps >hrases and sentences. Sope 
6f tttese cue$ are probably xonf igurationial . But what, are 
t4\e'cues? What Is the -nature ' of tbe configurations? How 
does- the reader -shift from on^^type font , or ' case, to 
another? How does the process-^ depend on ^the reader' s 
purpose and strategy; on the natuire of the^ material heing 
Tea^ Qn the reader's experience and traj^nirfg? ^ 

^ the passages tjuoted and ' .the surrounding text r 
Smith does not q^te propose a formal model, but his ideas 
i ^ 
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4^::, . bontain enough detaij. that "bne can* generate ^e>i>licit 
liv-t' propositions from ^^hem. For .^instance. Table I 
illustrates a feature a^alysis consistent with ^fnith's 
i^'- -1, ' model. I ' • \ . ' 

. • ;• > . \ . , . 

* Disc Irfct ive Feature Analysi<i of Words in^Rieadin^^ 
"Con.^isccnt with Smitn's\ Model (1971) 



Word characi'erist.i4is 
tested • ' 



Short* (flv(i c\r tewer 
letters)- vs long 



'•'^First letter 





, ' ,i>traigh,t iine>5 only 


^ccaip,ht 




sorn^ curves 


only 




. **Slanted vs. | -^only ^ 


*j - oAly 




*Slrapie • (.tv;o iin<5s or 


'.^ Gonplex 




ierss) or complex 






" * "Z if 


",■11 ' . 



— -^i to one 



Short 



Implication 




?tore!* than 
wdrd3 in 
are ruled 



half 
Wobster 
out 
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■ 0 ^ote\ Where * appears, ♦ th^ qu^sjtion is conditional. 
The next to last, question rnakes s^ense^ ^n the assumption tliaC 
E is^ the most likely final letter, j^^insififtin^ of strai^ht^ 
lines <ohly*. 
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K^Xfter the lasC^question,. the word^^as the Torm HO//E, 
where // marks zero, one, two letters. F'ewer ttrari 10 
wprds^n- the English language frt this, pattern, so three-^ 
more, well-chosen quGS»tions ."^suf^ice to- specli^y, -trie.word. 
We have ,assumed nothing about the co<itext; the knowledge 
that the word is "in ii^cowboV story makes certain words 
more likely than others. 

Smith has tried to think through ^an admittedly 
limited s,ii,uation — identification of a ^ingl» worcf with no 
context. His re^ader' applies a series^ of . independent 
binaty tqsts to the word, 'each Oest chosen to eliminate 
Wlf the Remaining alternatives.' With 15 tests the* r^'ader 
can translate a lexicon of' more, than 50,^000 words. ^ 

We can generate hypotheses about the form of theSe 
tests--hy]>otheses capable of, 'experiin^tal test. We can 
explore * either facets' of thfe model: Are the tests made- 
sferiailyor in, parallel? Wha4: if^'the tests are not fully^^ 
independent? . (Bower's 1967 njulticomponent model explores 
this "question.) Hpw do-^Ts^on text allow jnore^ ef f icdent 
. selection critefial feat^ires? ' " ' ' ' 

.Understanding the- \readitjg process /-requires the' 
ful/es^'usy our analytic skills a's psycbologistst^ .Ihe 
ta&ic calls for precision in formulating the operation of 
fh^Vnderlying cognitive .processers . , Estes'/r" (-1975) paper 
\provides ^a good example'^of the level of detMl nee<^ed . He ' 
was inter*ested" in a-f airly^ well-def ined .q^u^ipit: • Why is 
a letter easier to identify when it Veim^ed,^^^* ^ 
meaningful word? In his ^analysis he^ carefully teased 
apart the severa-1 processes-^pelce'ptxonU-Wnemory ,^ and 
decision 'm^klqg — and e^camirie(i their contributions' t-g ^word 
and 'letter identification. ■ ' ^. 

Gibson and Levin review the research on this question 
(pp. ,209ff .) but -leave' the issues untesblved (p. 211), A 
key , f inding^^turns* up- ^ilt^gst three hundred pages later 
(p. 479); Thompson and* M^ssaro (1973) ^show that the "viord--,^ 
superior icy'* effect disappears when the subject sees the 
i(|tter alternatives before presentation of the 'word — with 
pre^^^^ctt44ng, isola^ted letters ate more easily identified' 
than, let fets in words 1 Bjork ancl -E^tes (1973) report ^ 
simU'ar .result, demonstrating' niat \the word-superiority^, 
effect' does, nob hold generally. 

But back to fetes's th^iore t,ica 1 ^'nalysis: What leads; 
•to the worci-superiority effect' when it occurs? How does 
•the. .wotrd- facilitate letter. ^ identification when 
alterfiafrrve^^ .,ar£ not fenown ■ in . advance? Several 
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— ^ossibiM ties "were ru le d -oir t b y-earlier research. It was 
not pronounceabili ty ; nor^^w^^s it sequential redundancy. 
It ♦might be what Smith and Haviland ^(1972)- c^Hed 
"unitization," by wh»ich they mean that the perc^rvjal 
chunk lojy words is larger than for nonwords — b 

^ gives no 'understanding of the mechanism. 

. ^hypothftSizi^i^g specific features, Estes/^ came 

• with an^ answer — the letter-|>osition cue. ( Wh^p 
laboratory subject sees a v&ord, briefly flashe.d aMd.fuz^zy, 
he is uncertain about th*e location of lec"t^r^J^^ureSV He 
saw a cJurved line, but *was it in the second or third 

, position of h. four-leGter word? With a real word, the 
sequential ,depent4ene4es, the letters help the sujjject at ^ 
the time ' of testing"', to reconstruct the location' of the 
nont^rget » let ter alternatives. Suppose tti'e subject saw a 
curved segment somewhere in the middle of the word which 
.he^' knows contained the ^letters A and T. The 'test 
alternatives are — and — N- . 'Kwowiag that the s^timulus 
was a* real word solves the reader's problem. ^^If P* were in 
the secojid position, then he might have seen APST or^APNT. 
The curve might'' have been rEfpm the P.* But neither of ^ 
. ^ these are'^ real words ^ . PAST and PANT are. If -tie » saw a 
curve in the middle, S must be the third let ter ^ because \ 
the only other letter with a curve (P) , must b^ in the . 
-first positi-on. • .With a- nonword,* he la^cks this ^id."* 
Features from various letters tend to float .from on« T 
.position 'to anot?her, leading to errors. Estes, by 
specifying relevant categories— f^i features, ^ advanced our 

. undd'rstanding , of this {!)roblem. , ^Tfie word-superiority 
effett' deemed a '^magical" happening in word perception — i*t 
now appeafrs^ that perception of iso'l^ted words is based 
largely .on identification of letters supported by the 

- "'subject's.- knowledge* of* sequential dependenci<*s between 
^, . letters in English. ^ » 

To be sure,, ' missing from -Estgs's account (as from 
most theoretical and empirical accounts of 'wotd 

* identification) If^ any reference to* the individual 
. ' differences duQ to training, expectation, or preference. 

Students read differently depending oo how they are- 
taughtr— on this point common sense is suMort^d by data . 
s^*^ <Bar^, 1974) ^ Moreover , word% are differ<<nt in ways that 
influence perception {Clark, ^f^JB) ^These differences arq 
^l^nerally tre^ated >y /t<Jje psychologist' as "noise," and' 
%'irritatirig as well.r These variations h^ave sej'dom been 




N^de^(iiately well controlled :^n" experiments on wdrd 
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perc'ep&ion . Perhaps for this re_ason the literature on 
word,, recognition y-ields few ^,rustworthv generalizations — 
,tha investigator can obtJfin any^resglts .he desires by 
.proper selection ^ siil>jects and words. UTi'til- thebiry 
guides u« .to more adequate character izratlon of subjects 
and of linguistic »^ materials, researcli will^'bc plagued by 
' unreplicable and inconsistent results . It is too big -a 
ctiarge to ask that Gibson and Levin should have solved 
thi« problem^-, .but one* could hope • that they should have 
addressed it more forcefully-." ^ * 



* T]i_^ Res earc h , ^ » * 

\ . ' ' * * 
\ Crite_ria JoV a Review of_ ttie ]?ji?,r^ur_e ' ^ 

• What does one expect £s»<5m a review-of the, lxterat;ur^ 
like The Psychology 'o^^■^^^ading^? First, one expects the 
revievTto bring ,i.nto boj[d relief the pertinent questions 
before^ tbe Held. • SecQnd, one expects, a comprehensive 
\s accounting of the available ^ research — theoijvy, empirical 
studies, and." ^is^teKpretation . ' In the 'psycho^logy of» 

'reading, enfpir icallnvest igations predominate. ^Vor these, 
one expects a descriptioo of impattant pr^oc^dural and^ . 

^ methodOl(5gical paradigms , with' -enough detail so that the*^ 
nonspQcialist can understand a tyj)ical experiment . ^ there * 
sliould be a critique of si'gnif icant ^ studies; Which ^ones 
are exemplary, and why? What ^s wrorfgDith these*"-t^|aft are ' 
l^ss adequate? <?hat kind of data* do- typical , 
iavestigations yield? What cap. b^e gleatieTi .from the- 
collective stud.ies, taking bonTgood and bad into acQoun^t? ^ 

,\ -Finally, for each ma^gV questipn oae expects ^* 
integr^tj-ve summary:* What is the current status of 
problem?. How can available 'knowledge ' on the problem be' 
put into us^? What' needs' t6 .be done in the ^<sy of 
research and theory? ^ , . 

It is a big 'order, perhaps, ^but a reasonable one. 
The rfesea*rcher can 'find in various ^'compilations (the ERJC 
^ystera, 'summaries in the Reading Research Quartjrry, and ^ 
so on) an abundance, of papers on "Teadl'Sg research', but " 
what is needed is evaluation :, s'etting criteria * f o;/ 
sorting and •idei>ti£y lag "w(h;thv;hile research and tying thfe 
4ac^ts together. '''Any s^ch effort is a risk,^ for toda^^s^ 
^tajidards. may chaijge |y tomorrow, and the tie that binds 

^for^the. present moi^j||^ . may later prove a soarled knot. 
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But the reviewer takes this risk; otherwise he sefves only^ 
a -compiler, ' , " ^ 

How well do Gibson and Levin meet this 
challenge? They do raise .many provocative questions. 
Whether these are ^he mos^^seftiL -anU Relevant will be 
dis^oussed as we go alon^, a Tl^ authors do seen often u-y 
present * broad, ''vague propositions that require more 
analysis. , * 

^ Their coverage of rm? — 14"terature is extensive, but 
its comprehonsiveness *1ind rcp-resetttativepieps can* be 
qu'es tioneji .* The emphasis is on recent Vtudies. Of the^ 
approximately 850 referenc-es rn Gib3on.and Levin, somewhat 
more .than a third are- from 1970 tfo 19^, about, are 
from i960 to 1969; and- the remaining 2^% are prior^ to 
196b^ tMany^ referen-ces are ^rom nonarchival sources' (about 
*15%)» so the reader w ho w^ 'shes 'to check an' original ^wi-lj. 
frequently have t rouj)le_Luid ing it. Work from the Cornell 
laboratories ts drsproport ionately represented; more than 
>• 7% of the references are' from Gibson, Lev^n, or^their 
sttlcii^nts.* This pdtcen.tag^" undou^btedly ^ reflects the, 
actlyity pf* the Cornft-1 group, but* It also" appears that^ 



somQ groups* are not so well represented. 

The discussion of |>aradigms is spotty. A p/iradigiji, is- 
a model 'or pattern, and .a research par^'di^m. is a/'pattern" 
^or carrying out af)* investHL^I^t^on of a class .of problems*. 
Some research teisks are discussed in concrete djetail, 
others are lefc une:^,lai,ned , without any ubvicus rationale 
for^pne or the other caurse."^ ^There is little effort at 
critique .\ or evaluation' of ' paradigm?. Important 

^distinct ions "aire bloff fe d v"^6 r Instance, in' research on 
perception and memory, the strbrject faces very different 
cognitive ^xlemands in a word perception -task 
(e.g., 191ff.-) wlien. he-^is ^-^ked tls> recognize . the 
correct aoiswer*^'' f rom a. set of- Jlternat ivW * than when he 
ia ^^-sked'to ,teproduce the /answer G>n hisXown. This is 
comparable to the difference betweeii a nuilt iple-choice 
test' and an essay exarr^Tnation . These two tasks yield 
m^c^ures ^^fjper f ormanoe that are correlated from student 
to studen^y butf there is * now substantial evidence^ 
(Kintsch, i97o/chap. 5) that different cognitive' 
processes are cal4ed into "play by these two ^testing 

• procedures. Unfortunately, ^ne /!an read the series o^ 
studies on the eff^c^^ of "meaning in vord perception* 
(chapter* 7), unaware that the task is changing- markedly 

. from study to study. ^ • 
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The/authors' selection of studies for emphasis stiems 
idiosyncratic/ A. study'*''' is *introduced xo* make a paint • 
jcather/thaji because its consent or quality m'erits special 
attention, , or because its cgntrol and ^ covar(rgo justify ^ 
sXro/ig co.nclusions. - The criter-ia for accepting, or, 
rejecting . t-tie. conclusions 'of empirical , studies are not 
olIaT; a given standard^ ^s -applied in some cases and not ^ 

others. As an example, a study- by Rubenstein, Lewi's, 
;nd*RiAenstein (197 1 is .disnTissed (p . 206") by Jootnote, 
mentioning li. .Clark's .< 1973) language-as-a-rf ixed-ef f ect 
^fallacy. Clark's point* is that. j:he ' inves t igator in 
language* research shoul4 meSsure/the efetects"* o£-variation 
in the materials other than thosq^f special interest tQ^^ 
him. The iwestigat^r should not propose a hypothesis and^ 
then pick out a "set of materials - that promote KX\^ 
hypothesis; Fie should provide evid'dnce'that the hypothesis 
^hotds for a reasonable .range, of materials. Crhis standard 
is one with which we ace in complete agr^eement (Cr onbach , 
X Glaser', Nanda » & Rajaratnam, 1972, ^idiscus^^^^the^^^ 

prolDlem m9re fully)." Clark, used the RubenStein j^tudy ^s'W 
as example ; whitti is fair enough, but if Gibson ' and Levin' ^ 
' wish to apply this-, standard tcf ©ne-study, then " it should 
be applied to. all. I|-they 'were to do so, they, would 
reject many s^tudies in^ addition to^Rubenstein's . In Eact, 
the* merit o*f Rubens teia's research was that it was 
sufficiently * well controlled to allow T ..test .of 
generall^abyity and, h.ence,;i> probably ^ mote trustworthy^ 
than roost. "^This entire issue is- likely to be ^^miissed by" 
" ' qiost readers Ixecause the disbussion is' so limited.^ 

More ^neI^all3^,'^ Gibsorl and levin- ^ vary ' to -the 
detail reported on. a g>ivQn topic. /Data .are comp^.r^ively 
rare in this bot>'k. ^ There is a tendency to' report ''more 
andJlMess-' when numbers would do a better job in d^e same^ 
space. Significance t^sts are^ '"^ed^ Whe^ ^>Munt oL. 
variance ot actual * magnitude ^ *ef ftect wou^d ^give . a moTe-- 
complete picture. • - ' "* • " . ' 

Finally^ the 'reader -who hojies integration Will ^ 
left unsatisfied. ' This is th'e^ rn^t difficult fask,, and 
given the present state of aii^aij/s in theory,,^ perhaps one 
Should not expe(^t much. - But in [too many in^tan^^^.* T^P^rs 
bearing on a " common' theme /pr|j scaft^red^ throughout tj^' 
book». and conclusions ddT ntft^sp ring '£j:pm tbe^ta. _ 

* For integr^ion.,^bs^s^;id J^eyift^^ 
Aristotelian norSknalism,. i/stanc^» one tnay or may*'not 

agree'- witl^ t^ecu as^ to ;^thp<jLitility q>7 , tbe concept of 
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' ' distinctive feature^; " •Its^ applicability to^ certain 
limited questions is well established, but at present the 
concept is too ambiguous to Serve ^for explanation ahd 
integration., Thu^,* the following ^integrative^ summary of 
Vord -recognition research leavers us. with an empty feeling, 
V^^r with a nee4 to .go, back throu*gii th"e cha^i^ter and try 
ours'flves to put. the " research together, in a way that has 
.t^^more jneaning and cohesrence. \ ^ I 



^. ,^ A iford was defined 'as a composite of 

|i ' • ' features, cj.assified^ as graphic, 
. 1 orthographic,* phonological, semantic, and'* 

syntactic/ Anbthe/ feature of a woird which 
may* be considered as having.' ^n Jpjective 
• aspect* (but also a subjective oneE is it^ 



fk^ frequency^- of occurrenc,^j in ttie T language 



(paralleled,, to some extent at leasdy, by its 
* -/.f familiarity to the -reader).: There are also 
• subjective variables, , internal • and 
|^,r'"^ . . "irSlividual rather than, belonging, to the. 

word, that affect how easily a^word-^or what 
word is perceive3. 
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♦ Any or all of .tijese variables might affect a 
word's recognizat^ility . Evidence for the 
effectiveness or .nonef fectivene^s of all of 
them .was considered. Features of a .word may ^" 
. , be given different priorities, depending on 
the task .or- on -a subject's- expectations. 
• Indeed thg subjective variables ititeract 
with those in'the word by, setting -priorities 
for extraction* of information, "and oftpn 
l^ad to errors because otl)er informational ' 
features go unexplained. (p. 22^3) , • ' * ^ 

^ What, we ^^a^ Ijere— is a list of names, recapitulating 
f'J" 'the key points^ of , the earlier discussion, "but without the 
stri^Qtural ties^ thaf'^lend meaning to the terpia. 

|fe . The Cromer Incident v ; 

* One expects from a reviewer/a .careful and ci;itical 
analysis of individual' re^^arch studies. This build^ a 
.firm foundation... Others who read the review and shape 
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their thoughts from it are £wlce removed from the data— 
5;he reviewer has to be able 'to trusx the ori^irtal author's 
report^ and the reader has to .be able to trust the 
reviewer's exanj^-nati^on and evaluation. 

How well ^do Gibson and Levin carry out' this^task? 
Our impression is that -t^^^ir examination is often too 
cursory. One -illustration 'will*he presented, chosen not 
entirely at random, but neither as a special case. If 
this instance is in any -way typical, as we fear it may be, ^ 
then one should be cautious in, accepting the empirical 
•generalizations in this book, 

For-many yeaYs I ((;alfee) have heard • about students 
who^e deco^ng skills are well developed biit who have 
trouble understanding' what they read. Indeed, the claim 
^has been made that the decoding "problem" has been soj^ved 
*an(i"^'that the 'major • 'task left to reading instruction in 
"American jschoals ^.f teaching comprehension skills. Some 
students may fit the pattern described, but I^have yet\to 
encounter a student where the evidence was persuasiye that 
he, .could decode fluently but not comprehend. I have 
sought such students both in th4s country and iXi -others 
where the letter-sound ^ patterns weife more regular than 
English.. In my experience, thg student who has dlf-ifcUlty* 
understanding what he "r^ads" also has trouble translating 
from print to the spoken language. Decoding skills are 
""aften manifestly weak, or the student lacks paste ry. 
Given enough time',, the student-. may be abjle to sound out^a 
.single word. But, given the more demanding task of reading 
connected te:^t, he re-sorts to guessing from' minimal cues 
suth as the^initial letter, context* or." the like. This is 
my experience, ^ I say. But many people of knowledge and 
judgment have told-me tha.t the syndrome. exists . So itj^s 
with .more than passing, interest .thgit I .read in Gibson _and 

Levin:- • \' ' «: 

^ ^ • : 
' Other* studies attest to the fact that there 
are poor readers, who ?re perfectly good 
.'"decoders." ^They have learned , the 

-• . .mechaaical aspects of the task but 'are . 

apparently processing the text word by w3pd,^ . _ 
not using contextual semantic relations and 
syntactic information*. Cromer (1970)' ^ 
idericifies'^one form^ of reading difficulty as 
failure' to organize input of reading 
^ ^'material into meaningful- units. He 
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separated a --group of poor reade^rs in a 
junior college^ a^to a "ti if f erence" group and 
a ''(Jeficic"' |ri?oup. [One mights ask whether ^ 
this problem is best investigated witrh 
college students as^ subjects. ] The 
di f f erence group had adequate intelligen^ce 
^ and language and vocabulary skills but hac^, 
tiifficulty comprehending, presumably because 
th^y were reading word by word rather than 
'"taking in phrasea and larger units. The 
deficit group wa^ 'poor, in . comprehension 
because of a spec if ic def iciency in 
'''vocabulary* Cromer conducted an experiment 

with, three groups of subjects* a difference ' 
_groiip, a--5deficit group, and a" group of 'good 
—readers. A set of stories, each with* a 
muTtiple^choice comprehension test, was 
' 'ctiosei] and presented in four different ' 
' " nibdes: . • • 

• \^ 

Regu la r ^ s e n te n ce s ' The cow jumped over the moon 

^ , ' cow 

/ jumped ' 

over ' 

moon 

Phrases ' ^ The cow jumped over the moon 

Fragment ed groupings .The cow jumped over the moon 

It was reasoned that phrase groupings would ' 
facilitate, comprehension for the poor 
' readers in the difference group but^ not 'fqr 
the poor reade'iss in the deficit group or for 
the good readerSy^ (who presumably already 
organized- the text . in meaningful units)'. 
W.hen the material was presented word by 
word, the deficit poor readers»*and the good 
readers were expected to comprehend less 
well, Khiie the difference group Was not 
^ expected to be affected, since they were 
assumed to read this way alVeacfy. ^ (pp* 382^ 
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study turned- out as expected: 

When the number of questions answered 
correctly was compared for the four modes of^ 
• presentation , and the three groups of' 
subjects, the^'poor readers overall answered 
fewer questions corjcectly than did the good 
readers ; But the difrerence group of poor 
readers comprehended better on the phrase 
mode than they did on the other three modes, 
performing just as well as the good readers 
on that mode (good readers were besf and 
equally good on sentences and phrases). The 
deficit poor readers, relative to their own 
low performance on regular sentence 
presentation* answered thje most questions 
correctly on the single-word mode and were 
not helped by phrasing. Thus the difference 
poor readers,, who were hypothesized"' to read 
poorly simply .because they did not organize, 
what* they read, for comprehension, were 
'helped by presentation with meaningful 
grouping. Their performance was similar 
with regular sentence , presentation^^^^d 
single-^word presentation, lending .cred^^ce" 
to the notion that they typically- read word 
by word. • . . - 

It, should ■ noted that .these^ three groups 
of subjects did tiot dif-fer bri simple yor 3 
identification (reading aloud the words in 
the single word presentationj^. all ha:d 

adequate . word-naming skills. ^^-Hbwevet, the 
deficit ^group took considerably longer to 
> read the material al6ud. This fact- auggests^ 

.-that they ^'were not only having trouble>tft 
the comprehension- level but had nat^-iearned 
.* to use all the -intraword redundancy , either . 

This, lack would contribute * to ,a * failure to 
'.^deaL adequately with units organizedv^by 
meaningj 'simply by slowing them down. While 
intraWord conditional redundancies ,must be 
mastered for skilled readling, this study 

-Implies that teaching solely by single word 

identification could be dangerous' and ^ead 

- * . : . c ^ 

' ' . 28 ^ 
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to habits of reading word by word rather . *. 
than by phrases and units* grouped by^ meaning 
and linguist^ic structure* The multilev'el 
approach again seem^ justified, '(p, 384) 

This extensive quotation is 'placed here because the 
study .is' often referenced, is' complex, bears careful 
•examination, *is notewort^iy for its implications, and, as 
•you can see, * because Gibson and Levin ' allocate a 
substantial amount. of space to it. From interest more ^ 
than .skepticism, we decided to examine the Cromer .4>ap6r 
f^V, ourselves^ H^re are the results* 

First we need to examine the selection of four groups 
,o of^ readers, because this is central to the study. Scores. 
.we,re available on the Vocabulary and Copip r e h e n si o n 
subtests of The Cooperative Englis h Test of_ ■ Reading 
C omprehension (ETS, 1960)^8 One would expect these two 
subtests to be closely correlated. If^ so, the situation 
priof to selection should be something like that shown a^ 
Step 1 in Figure!. The §olid regression line represents . 
the pr'editrted relation between ^the two subtest scores.. 
The population of college students: is divided into poor , 
^ readers and good readers .by drawing a line*at „^the 25th 
percentile on tKe Comprehension axis. Next, poor readers 
. are divided into those whose vocabulary scored are Slso . 
•low'Sind those with relatively high vocabulary scores X.S^ep 
2). The.first group, the J4i)e£icit" students, refledts a 
typical, if regrettable, state of af fakirs; they dtT poorly-' 
^ in both comprehension aji^ vocabulary. The s'econd group *ls 
^'labeled je he "Dif ferenc^^* group.. Such students are fairly 
hard , to 'find, given . the. close" relation be'^tween 
coffiprehensioa- ^nd vocabulary- Because they are apt... 
typical, one expects their .scores to show the "regression 
to the mean" effect; if. they are retested, either their^ 
_ comprehension sC6re Will improve, thejr vocabulary scpre'^' 
will decline,, or *!joth. The new scores-will be closer to 
the. regression; line. These students" may really^ be^ 
* *Mif f'erent ,** but there is also a good chance that the 
investigator is capitalizing ~on unusually wide . .swings in 
the' eftor of measurement. i, * - 



the. Vocabulary Subtest" is .a four-alternative 
multipl£-choice test,' in which a . key word 'has to be ■ 
. matched with a synonypi among the alternatives. This is 
f-.K" ' not' really a test of decoding skills.. 
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•SteD 2: Divide ^ht* noor readers 
iiKo ttKWe wiin-^oor vocabulary 
h^ovk'^ (Del u It <irtnip) and those 
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Figure I - Diagrani showing 
Cromer (1970) s 



Step 3: Si^ort 16 subjects from 
De.ricic <ind 16 trohr^ood readers 
as Def icit-ControIsT Selecx 16 
• j»Mb]ccts fron Olff^ience and^flnd 
16 good ruaders with same vocab- 
ularv score as Dif ference-Cbntrols 



CPS in subject belection for 
cudy.. V . * 
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After the two groups of poor readers - were selected, 
each ;was 'matched .f^or pontrol comparisons with a good 
r.eader as shown in Step 3 of the figure. Each Deficit 
ijeader was matched to a good reader with ^ higjier 
, (generally a much higher) voc^ibulaipy score. This was 
easy, to 'do . Each Dif*fereote reader wi^ matched to a good 
reader with ► the same, vocabulary score. This is ' ha.rd to 
^ do. Ther^^were not many Difference readers to begin* with, 
ai>d there were relativBly^ feV good readers with low 
. vocabulary scoreis.' , Matched pairs^ can be found", given a 
' . large enough population for selection — a*rd t^ey were 
found. The relevant statistics are .shown in Table 2. 
The ciata permit vari'bus comparisons, but interpretation is 
. ^ clouded by the fact that the Difference and Difference- 
control groups were. not selected in truly random fashion. 
One wonders what their performance would he; on a retest. 
In fact, their reading comprehension was^ l^etes'ted as part 
of th.e experimental j task . ^ . 



, ' Tnble-2 

I ^ ' Statistics ftrora Original Study Cronor (1970): 
' — O Detlc;it.and Dif^r^noe CateRories 
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[{) Vocabulary Conprehensioh 

-T—. 
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D^Hf i c 1 C Jt ' » f 

. (Poor conoxehoasion) 1 iO'\ 21 ) T54(UA-162) 1^^(142-151) 

^ef lcit-cont;«*t>l { ' • * 

<Cood cofpr<.>heasion> ;ill (,100-121) t^6 (157--17M '165 (160-179) 

» ' ' '■■ 

.V.-. "Differooce ' , . 

(Poor c^rjpreherisimO Ul(102r!3l)^ t!^^"]?^^ . 1^6(136-1^1) 



D?f f Grence-^onirol , ' - , » ^IV 

(Goodtconprehensioo) IM (102^-U7) 159 (153-16A) 164 (>6o-172>^ 



M ' ^'Xha ci'^^eraj^e and the rrinj*'e pn rotithesGS . 



g 

-The 'Subjects were also matched in IQ, with effects 
on the randomization that are' hard to determine, sinc^ oo 
information is available on the correlation between the 
various measures . • , 
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Let us, suppose, for sake of argument, that the 
selection process was biased, and that no real difference* 
existed between the Difference and Difference-control 
students; we .have 16 pairs of students, and within dach ' 
pair one student -is arbitrarily labeled **good!' and tha 
Qther "bad*." These two students are on opposite sides of 
the regression .line , and at some distance (Figure 1, Step ^ 
3), The expectation is Chat on a retest their scores will 
snap back toward that line, the implicaxion being that in 
about half of the 16 pairs the good i:eader will do more 
poorly on, comprehension than his partner. We^ quote fron/ 
Cromer:" ' ' ^ ^ - ^ 

After the experiment had been completed and 
the data analyzed, aid subject pairs were 
• ^ compared on their [post-test}'"comprehension> 
' ^ scores on the- regular sentence condition. 
, • It was then discovered that six of tfte 

Difference pairs a*nd one of the Deficit 
pairs were reversed, that is, the good 
reader had a* lower - -score orf the regular 
sentence condition than did his matched pair 
y who had been defined a {^oor reader. It 
was ^ 'decided to reanalyze the data by- 
switching these (reversed) .subje^ct pair.s so 
that the effect gf these subjeci^^on the 
results could .be assessed, '(p. .473T^v.^ , 

^ . .Cromer' s^ "switchers" suggest' the following 
interpretation of the. selec tion process: The Deficit and 
,^r Deficit-controls, are poor atrd good readers respectively . 
The Difference and Difference-controls are two groups of 
moderately poor readers, - not different from on§ a*nother* ■ 
In any evenf, this^ interpretation did riot occur to 
Cromer, (nor apparently^ td €i6$on and Levin). Let us see 
what* happened next • .The study was analyzed as two groups 
^ (Deficit and Difference) X>f le^airs of ^ studen^s—a good 
and a poor reader- tn^each pair*/ The various measures were 
all oonvexjted to standard score form, which makes it 
impossible to determine actual performance J^evels since 
means and standard deviations, are not ^reported, the 
n'um)>er of correct answers on a^ comprehension test after 
sil^^nt reading was the first measure discussed. These 
dat^ show convincingly, if unsurprisingly, that good 
readers do^.better than poor^' readers. \ This result 
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'almost entire ly"]a^e to the different performances of the 
Deficit and bixiait-controls, whose standard scores are 
-.48 ,and W.42,\ respectively. The Difference an^ 
Diff efence-confcirblfe perfom about? equally (scores 6*f -M I 
and +.05) , as IpjredicCed if the selection" process operated 
in the fnanner d|'escribed earlier. . ' _ . 

Cromer ''reanalyzed ' the' results vising .the revised 
* "pairings,* thereby capitalizing on a (jifferent distribution 
of ^hanie etrdrs *of mea^urerJlent than those^tis(?d^- in the 
original. sele<|tion. He found a sigiiif icant^-evels-by- 
*groups-by-niode interaction in this n^w analysisVY which he 
proceeded to'discuss in , some detail (Table 3). A His main 
point was th^t the unusually high perfofmanc^ of the 
- Difference subjects ptn reading phrasers proved his tbresis^ 
that" they were in f^ct "different." PerhansT b'ut 'the 
care*ful readei: has to find ^^nd "correct^ al i^'number'^Of-' 
mi-atakes in the ^ PfR^r ^ bef<^re being assurep that any 



'conclusion* is ^afe 
interaction really 



(see notes in Table 3»V- But is the 
Significant? 'In a~repeated-measures 



analysis-.of variance,- certain precautions must ^a^^ taken . 
When' , the same • subj.ect^s tes-ted repeatedly, Jsuccessiv^ 
'Observations' tend to *be correlated.* This cah« affect the 
di^tributTion'of the JF[-ratio^so that th^^effects seem to Be 
. more "statistically significant-" ^han they really ar.e. An 
adj:uatJ[i!^at: known the Ge isser-Greenhouse 'correction is^ 

^^usually recommended (Winer;, 1971, . p. 523).' If the 
i'.corxejEtiQ^ Is . applied • ii;i this 'study, the three^-^ay 
intexac't-ion is not significant at the conventional (.105) 
level. This suggests that the pattern in Table ,3 not 
#.altogethe^r *tr:ustworthy in i"ts detail and merits cautious 
discusVioii at best. A conservative investigator* woufd 
rr'^eplilinta the study. ^ . # 

• Now, iback- to the 'question posed originally — ace there 
sojne _ s^tudents \^ho ^pan 'decode fluently ^ but cannot 
ui^derstand what the^ * read? ^ Cromer asked Kis * students to 
^^ad aloud and* Recorded both time and accuraty measures. 
Overall, poor readers made more oral reading errors than 
did good readers — the Deficit and the Difference groups 
performed about the sa^me. When the passages were arranged 
as a ..tio?'i2ontal list of single word's^ . all groups did 
^ifequaliy. -well (everyone did pretty --well in correctl5r 
decoding ,s ingle words)', but — and here's^ the c^tch — "pt)or 
.readers as a.- group tooK more time to dq^ the oral reading 
task, tivan did'-^.the- good /traders,, and th±& effect 
was evident .oil . -dach^ . of the four re;Sding 
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. ' • » ^ Table 3 ^^^^^h 

* -i '* Standardized CJmpret^eTis ion/Correct Scores 
fpr ,Levois-by-Croups-by-M(?de Interaction, 
Crone r Study (1070) 



Levels ar>^ gVoups 



Deftclt 

(PoJr comprehension) 

Def icit-contToi 
(Good comprehension) 



l>if-^erence 

(fobr* conprehenslon) 

Dif ferJm:e"Co*tit rol 
(Good comprehension) 




^This value is incorrectly ploXted as ."72 in Cromer's Figur^ I. ' 
**Ttjis value is mcorre^ctiy reported as #-.71 in the text af Cromer's 



p«iper . 



conditions t . : single words took the most time ^for all 
groups)" (p, 479). These results apply for the' groups as^ 
originally constituted. When ' the subjects* wer.e 
reclassified, the Deficit readers took longer to read the 
single wortis than th'e other three groups, whose 
performance is de5cra:b6t} ^as comparable; no'' actual data are 
reported. Mastery of decoding skills requires both speed 
and accuracy, which is why. the time ^score^ptre *televant - 

*i What can be safely .concluded from this study? 
Neither grouf^ing of tf e Difference ' subjects seems 
trustworthy to. us; it is especially distressing Ohat one 
grouping supports one position, (the Difference group, lacks 
ad6'4uate decoding skills) arid the other grouping the 
opposite pos it ion (the Difference group has,, adequate 
decoding skills) , Hence ^ our reluctance^ to accept Gibson 
and^,Levin's conclusion ^quoted earlier that^ "tfe^hing 
sc^^Ly .by single word identification could be dangerous/* 

'The 'statement may o.r may not be true; .it certainly does 
•not follow from this Sstudy. ' ^ - . " • - 
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' ' ' CoRnitio n , Lan^ua^ a ad Reading^ 

' Gibson and . Levin allocate a sub$tarft:ial amount .of 
space to a discussion of current psychological research on 
^ thinking and' language, and the relation of these to4>ics to^ 
' . reading. In the* section that follows, we will examine 
' these matters , , ' - 



Thinjci gg aod^Reajjj^^ 



" Chapter 3 de'als with thinking. in relation to* reading, 

\ ywith emphasis on the development of thinking skilly. The 
"'thesis: of this '-chapter is that reading is first and 
^ " foremost a cognitive task, a^ 'so understanding of the 
' ^ technliQues for the study of thinking should tjransfer 
readily t<^ understanding qf reading. Gibson and Levin 
select five cognitive task^ fo;: examination: 

t ^ ^ ' Focysing attention in a simple decision, 

i Efficiency of search. 

Discovery ancl ,use- of natural structure, 

^ ' . ' . ^ 

♦ Probl^-solving with verbal material, and 

. % • ^ J •■ .' ' ' 

Development of strategie*s for remembering. 

.A section' is devoted to ^ach o*f the five tasks, Therfe is 
l*^ question or iritrodtjct ion to the problem, one or two 
. ' research studies, *and thei/^a summary of the implications 

' ' for .reading. ^ 

If the purpose , of this 'chapter is to lead the reader 
t® think* abotit cognitive processes in reading, success is. 
. * limited. The selection of studies seems* arbitrary, their 
' relation to' reading 'tangent ial , and the generalizations so 
broad as to be of limited applicability. For instance, 
- " after- discussing a^^^^udy on anagram' solvin^sf; the 
conclosipn is tt^at "the long process^ of becoming liter^,te 
A involves problem-solving strategists at various levels tBat 
* do nA .come, all at opce . Perhaps they can be fostered by 
provjllng the* relevant information at the r,ight time" 
' . (p. ,571^ Surely cognitive psychologists have knowledge of 
\^_gj:£iXi^er value t*o share with teachers; for instance, .the 

V- 
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* research, pf tiie past decade on the development meniory 
has considerable applicability to the tcachinf; ,of reading 

• (Calfee, 1915c) - ' ' • - ' 

Atso in chapter 3, Gibson and Levin* present a >^11- 
wriSklen section on conditions that promote transfer. The 
.teacher should stress transferable pri nc ip'.les t'rai-n the 
student to look for trains Cor, and provide suf-ficient 
variabiflity during training;" for notivation do, and 
opportunity for, transfer. The research Sy Lav in , and his 
colleagues on traininj; for diversity is especi^flly 
pdr.tinent to this *^ssue. For sotn^ reason there is no 
reference to this^ research in 'the later chapter on 
begiming to read» ^^^^so missing is^ any note of the 
•studies by Williams' -^R^S).. ^and Ac-kerman (1973) ,thae^ 
support Levja's findings • and have the ad.vantage of being 
in the archrival literat^ure. 



Chapter 4, "Linguistic Concerjts Neoe,ssary to Study 
Reading, is brief and off the jnar'k. Gibspn and Levin 
emphasize th,e topics of ' phrase structure aod" 
<ransform2ttiona,l grammar anti give relatively less 
attention to phonology and semant ic s , ^Using the criterion 
of *'releA/ance to rea<iing/' these priorities might have 
beeo i;eversed. * ^ ,^ ^ 

^ In phonology, the close link betwe^'en a^icuiation aod 
production not only^ pcoyides an .easy route for 
understan*di-ng phonetics and speech varia^^ns, but also 
provides the probrlep reader with an awareness of 
phonological concepts (Lindamood & Lindaoiood, 1969)^." The • 
definitio.n of sj^lla^Ie is anot^^er pertinent problem ffora' 
^linguistics and psychology whicfi bdars on reading. 
.Treatments of this topic ^ri^ lev ayd generally'*misguided> 
as Wardhaugh (1969) notes /p.. 90). (A useful ac'count is 
Shuy, 19 73; -also in^Rud<i6ll, 1974 .) The wpirl?* onl vocalic 
center grqups isy^*much too quickly di§ihis'sed (p. 91)*-. 
Hansen and ^ Rogers' (1968) algorithm for handling / 
polysyllabic words is one of the few systemajj^ attempts 



^ -tn^the case of pas^3ing mention of work discussed i'n 
Gibson an<l ;Levin, v/e have gen'^T-al-ly . aot repeated the 
reference in this , review; foi; instance, the reader might 
'consult Gibson\ and Levin for the Wardhgugh reference. 
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to understand how such -ptit terns are decoded. ^ 

Gibson and Levin spend three pages on* case Rrainn<v:, 
which a number of linj^ists- an\l psycholc^gis'^is have found a 
promising alternative tr-ansf orm{i^E iafT^t gramnfar. Grimes 
(1975) has extended the propositio^is^-- of case grammar to* 
the "treatment of discourse-^eyond the word and the 
sencenee to the p<^a^rapji. Cert ainly foV those interestt^d 
in comprehensian of connected prose, th,ese dev^elbpments 
represent the most exciting iiaj^f^ning on the lj.i^guisCic 
scen^. Research by groung^t the University of California 

"SX, — Diego (Norman 4^ "4Ufwelha*rt , 1975), at Colorado^ 
(Crothers, 1972; Kintsch, 1974), at Berkeley (Frederiksen, 
1972) at Cornell (Crimes, 1975), and Tn pAirope (Vetofi 6. 
Rieser< 19?3; ' Van Dijlc", 1972) attest . to widespread 

- Interest by ps;J^chologlsts, ^linguists, and. ^ucators in^ 
this approach. ' — , ^ 

'Semantics, 'apd syntax are linked in caVe and text 
graITUl^ars^. As in the - archaic ' practice of sentence 
diagramming, terms like "t;he subject of the sentence,'- 
"the direct object," and .!*a prepositional phrase of 
location" have central roles. The gramnar lijiks these 
units with tfie core of the sentence, -the primary verb.' 

" Throughout syntax serves meaning: ^ 

' The case notions comprise a -set of 
universal, presuHi^Kly innate' concepts whic{^ 
identify -certain typ^ . of ^jydgments humah 
beings are capab^le of making about the 

• events Gihat are going on around them, 
judgments about' suclv matters as who- -did it, 

^ who it happened ♦to, and whiat got changed". 
(Fillmore, 1968, -p. 24) ^ . ^ 

-V Case grammars are limited to "the phra'sing^ of single 
sentences; text grammars handle paragraphs, concatenations 
of sentences. Here ^ he issues become those of reference, 
p^araphrase, structure, and organization. One of the^mbrc^" 

^ if • ' 

Gibson and Levin do not tUink that Hansen and 
Rodger s .are rigb^ about t^e order in-.which the elemen't-s in 
a» word are processed. ^ Actually, the, argument does ^ot 
rest' much on the assumption' of orderi The Smith and 
Spoehr (1973) data supportinjf;. the algorithm, are not to l>e 
disicarded lightly; the • study^v/^s *well' controlled and the 
outcome fairly clear. ^ * 
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seminal* concepts cone 5? rrom Chafe's (1972) notion of 
*'/or:egroanding" ; each sentence in par.igraph is'doslgnod 
, to say some thing new about somothiog ofd. Foreground ing^ 
has generated considerable Hngulslic research, as well as 
a . nujTober' of innovative j?tu<fies in psyclto 1 ingua s t ics 
(Bransford & IlcCarrell, 1974). Gibson and Levin discuss 
this topic severaj cliapters latter (-pp. 39 A, /^17),^but the 
linguistic foundation in ch.^-pter 4 is scai:cely adequate to 
support the subse<lucnt itiscussjon. ^Ttie chalKn^xo thev see 
facing r<j^earc)iers in the, iT.niedi<ite, ^future is "the need 
for ^a theory of. comprehension In VVrder ^ to 'specify 
reasonable units that givfe us a*^ t*ool ■ to - measure 
: tomprehens ion"^' (p.* 400)- , Case and text grammars night 
X^/^provide a rea.^onable,- foundation fo^r saich a theory. 

Chapter 6 on "Language* Development" is much longer 
than chapter 4., This is somewhat surprising since most 
.ctiiLdren Qre 1 laguist ica,lly mature by the tine they enter 
pjimary school. ^« » 

ChiMren, it is- often asserted,* are 
* linguistically mature by ch^ time they start 
,1 to learn ' to read. They^have mastered the 
* phonological system of ^their language, 
' ^xcept perhaps f-or a few hard-to-articulate 
' -| sounds. They' c^n say ^i^nd understand- ail of >^ 
' the sentences^ which the grammar '*of their^ 
I language allows, except for rare and 
! > complicated sentences. They dre able 'to* 
^ i' confmunicate and* to extract meanings, 

although tKeir vocabularies will conti^nue to • 
. / grow and there will be refinements in word , •* 

ings-. (p. 109) 




Sonfe things r%tmain»to Be learned, of course. Gibson and 
Leyin discuss (ll9ff.) the ability of children .between 4 
and 7 years of age , to segment phonemes, ^syllables^ and 
words. This is a good section with a fi,ne - selection of 
f ^'studies pr^esented in , detail, though with littl/2 actual 
^ data. The concluding summary is cl^ar-cut and focused on 
* -'reading' ins tfuct^on : ► 

. .^ ^ What* can we ,aay now about children s 

abilities to segment speech? There is ho 
doubt ^ that in speaKing and understanding 
langjiage , pre-school-aged ^h^iW^ren can " * 
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automatically disci^irninat'e units as small as 
the distinctive features' of the phoneme. 
They do not confuse pat and^' ♦^o'^ 
example. In nattirai Van^>uage ' use^ however, , 
•theVe is^no ' reason /or the c^iild tx) attend 

>; to th<? d6ta*iTs of p*1^onolo|>y . 'He listens for- 
: raeanin^>s and Gommunicates meanin^^s. These 
are --tlte first units he abstracts, 
and . . . meaning units take priority an the 

" child's an<ilysis Cf speech. Sequences of,* 
words cjpmposing a meaningful utterance are 
difficult ^for ~ the* child to analyse into 
lower-order units. * ! * • 

When the experiment a tasK* rei^uires * the 
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analysis of phonology, Lhj^ syllable unit i"s 
available to the child? perhaps because the 
syllabic "^ffas* , characteristics * like the < 
presen-ce of stressed * bowels , and 
interdyiiab ic -^pauses which "facilitate its ' 
abs.traction f-rom the speech stream. For ^ 
chiJLdren, and fo sone Extent for adults, 
phontjmic^' ^ analysis is unt^atur^l and 
difficult. Under ''natural- language * 

condl-tions, itr is hard to conjure up a * 
situat'tpn in whTch the ch;L]^d "has_ to analyze ^ . - ' 

speech at the j^honemrofe^le-vel . , . . ctlildren / 
can • learn to analyze^ language in phonemic ' ^ 
segment^, but. usually only ' af fer^ t^ainirfg'. * 

■ ■- ' - r . , - • ' " 

The remainder of the^j^^ch^pter is devoted to a rambling 
^^ditcusslon .of * language ] develcy^nt * in norphoiogy^ 
vocabulary, grammar, and word' meaning. Much of >^he 
(Coverage is tangential ,to' reading, and t her review is of 
une\>en qual'Jty. * Fotr iostl^nce. Anglin'^'s (197-G) rather, 
careful research 'of the, development of general and^ 
Specific' word /f^^a^ures " dismi^ed * aq.. 

"unconvinc ing\ " Gibson *aad Levin believe^that development " 
Is from th<-, general to tiie specific, while"^ Aa^l^n' a data 
show^4:hat under trertain^^cpnditions specif ic ^-^IsCi^ictionS*" 
precede^general ones^. Melson (L973)^has reported findings '/ 
'supp'ort ing- An'g|.lnjtl showing how task,^ materials. Snd' ;^ , 
background afft^ct/^ the results of research on this * . 
^. ^ question. J f 1 • ' ' t \ * 

. o , • , ■•■ . -• 



Vocalmlary development is of paramount Imporcance in 
learning to read,,-;. The extent-^ of the liceratjiire ^on this 
topic ijs shown '%y the volunlnous conpendiun of Dale, 
Razik, and Petty (1973), We find pariiculTarlv mferescin^ 
Che recent research 'on che .subjective lexicon. Gibso-ti and 
Levin make reference :.ca cLus - latter irea. including 
Miller's"^ (1969) oriiii,nar study, . and the ^onojrranhs by 
Fillenbaum and Rapaport; (1971). and An^lin (1970). Thepe 
have also been careful studie.s by Henley ( 1969) and 
Kintsch, Millej, anfe Ho^^a'n '(I97p)." The burgeoning 
research pn'the s^ubjective lexicon alns to .show how words 
are organized in human- neno ry . The organi7.ation is -fixed 
for specific word ^classes (e.g., verbs of possession) but 
may vary from one word class to another (e.g., verbs of 
possession ve organized dif f eT;:^ntly than names of 
a^iimals) . The studies, shov the significant effects of 
tasJk variation- and developmental l^evel. ^The direct 
relevance* of this work to reading remains to be 
^estaWu;,hed. But one - cannot gainsay the imoortance of 
vocabulary knowledge to reading acquisition, and studies 
of the .<;ubjective le^?icoa represent a ^*eakthrough in 
"understanding how vocabulary * processes operate. More 
generally, ps-ycholi,ng:Qi&t ic research on semantics is an 
active field^ with .^n outpouring of research on semantic- 
associative theories (e.g., Anderson, & Bower, l973;,Saith, 
Sholjen, 6. Rips, 1974 y^ndarso^n ..^^.QxaHl^^ 1975) . ^ 
Gvbson and.Levin^sWmariJZje the "secJtiap; . ' , 

' • . - - • . - "^ . . 

The . problem of meaning has occupied 
• .7 , ^'psycho linguists , linguists, and piiilibs*oi:rTT^5 ' ' 

^ \at ^e^st^ -^^^ince . th^^.^^ime . of Aristotle. ' - 

^'^mpirical- work is in-tt-s-duof ancy , however* ' 
. . The approach using semantic features is 
^ v attractive, but an appraisal of ^ the eventual 
/ ' value of th.is line of theory and research 
awaits many years of reseaf?fi\ (p. 150)^ 




This is*a modest returrt-^oh such a lengthy discussion. 

One further detail i#n this phapter ' that - -we mfet 

quarrel with is the ^tVeatment af .Jakobson's distinctive- 
, feature theory (llOff^)- 'Two criticisms seem warranted: 
^ the use of the wor<i f^le/§j:jcj)_ij:a 1, and the comparison 

b§tweon data on phoneme production arfd data on lett^sr 

confusions. A hierarctjy is. a sy.stem organized in a series 
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^ of 'nested levels, each successive levfel indeoendent J^^f che 
• next. Gibson and Levin represent Jakobson's d<j;^eripc ion 
of English phonemes by a hierarchical dias^rah--incorrectly 
so* in our opinion. Vowels^ and, co^isonanc^ conpriso a 
hierarchical split because/^he features for vowels 
(e.g^, narrow vs'. wide) are dirferenc f ron those for 
consonants (fricative vs. nonf ricat i ve) . For vowels and 
for consonants, each ori»anizat ion is better oescf^ibed as a^ 
s^ies of orth^onal diaensions: for instance, the typical 
consonant is j represented by a combination , of the 
dimensions lat5ial-dental , palatal-velar^i, and fricative- 
norTf ricat ive . The child's ability to^ reoresent these 
dimensions develops over time, the labial-dental dinension 
^ coning ill first and so on (d. 116). The description of 
the developnent of phonblogy by these .-dimensions is 
*. useful, but it should be stressed- that not every structure 
is a hrterarchy. 

^ After discussing Jakobson's wejsk, Gibsort and Levin 

emphasize that they also drew a tree, diagran (their Figure 
2-3) to- represent confusions between' the capital letters 
of the English alphabet. ijiiough the two .donains 
\ subjected to a distinctive feature analysii^ — sounds and 
letters — are different, it is important to notice that the 
general model for analysis is tjne sane the. general 

''forms of the outcomes are similar" (p. 115). Actually^ the 
' , lecter-c.oafijaion data were analyzed by Johnson's 
^ liierarch ical cluster program, which imneses a hierarchy on 
. a data tnatrix no matter what the underlying structure is 
(cf. p. 18). So^ t;he similsriiry between ^Figures 2-3 and 
5-2 r^ri^s^nt the authors' choice , of^analys is . The 
diagrams could h^ve been drawn differently^ had one wished. 



'Can we learn anything . . . from research ,on the 
perception of a word?' (p.//-I89.). Here, the cognitive 
psychologist ,-f inds a practical problem- to his liking. 
—After askin/ tiie ques.tAon, Gibson and Levin poseflfhe 
issue: •Wh6n can a set of 'Sata collected under one 
condition yield information applicable to a different set 
7- /of -'conditions? But they sidestep this vital issue to 
..Examine . the research literature , from >\.aj30ther 
perspective: "[Resear(N:i on single-woi^d perception) 
♦ *. is an interesting body of research in. its own rights, 
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and .gives us some answers about the • format: ion '(or 
.•extraction) , of higher-order units" (o. 189). That this 

research iaterests some investigators cannot' be denied; 

whether - itT enlightens us as to , higher-order unics.in 

reading is another natter. 

Word-perception- studies* are fairly basic research, 
*l/Ut Gibson and Levin try to stretch them to co,ver some 
^^accicai problens. 

Only certain combinations , of letters or 
' sounds* can^ be a word. Knowledg'e of these 
rules even*"in the skilled'resder ^is tacit 

cr has ' been^' shown to ' be used to great ^ < 
advantage . Children acquire this^Jcnowiedge 
slowly, partly because it is- i«;plicit, but . ^ ^ 
it is crucial f>oT reading 'programs to, 
provide the kinds of experience that will ^ 
provide maximal extraction of ^ the , 
conditional • - relation? in < -EngLish 
^ arthography. (p.' 22^^) 

, This quotation portrays in miniature some features that 
leave one dissatisfied with^^thi^ book^ No one would 
quarrel with the first statemer^. but it '^scarcely depends 
on the research preceding it. The second stateraenc raises 
" ct)fiCg^tia3r^ > roS lV; : v" ; — -^Hva-t- - shall be meant by a 

• 'rule"? What ar-e thel-rules^ relating letters and 
sounds? What do^es. the ^ evidencis ■sb^)w about how readers 
make use of these? The third- statement in the quotation 
makes several assertions without clear justification. 'Dq^ 
Children actually acquire lecliJ-souxid knowledge "slowly," 

• i-n the sense of ^raduaUy» -or is t^e learning^of a more^ 
^iasigbt£ui character?" Wha;^ is'' evidence on this^isstie? Is* 

t,he knowledge of letter-sound correspondence^ generally 
lim^ik^ii;?*' MaVy reading programs try to make it explicit.^ 
;:B9W dop^ conscious knowledge of -the rules affect t^e rate 
< of learning aftd -the._^a^prication of ^ the correspondence? 
How is a t.eacher or jresearcher to interpretf a -^hras^; lil^ 
finuixii^al- "extraction of the conditional relations af 
Cnglish orthography"? * • . 

^ -But back to a' question closoj? to the laboratory: what 

t is -it that makes some words easier to recognize than 
others, after a brief tachii?toscooic flash? Understanding 
the processing sequence would answer this question fnd 
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others of V^^rela ted intferesc., This liiidi^rstan^inp, would 
include . statements*^ „about the "perceptual units itr-uord 
jJlrception . (letters? letter ^ftas^ments? letter* 
combinations?, word configurations? ) and- j;heir Jr:^ latfon- xo 
each_^othQr in pjonouhcenble or ^ i>tbe2wlse famil iar 

ftpatterns. ' Psychologists have 'stu^died these fjuestions foe 
years /(e rgr;,''Nei^ser , 1967 ;'"Cajrf ee , l9-75b, chapter 10; 
Hassaro, 1975>. "Familiar*' ^/ords, .those th^t occur 
frequently in printed text, are easier- Co recognize; the 

,Thortidike— Lorge count and other si^ch frequency indices are 

.quite ^accurate predictors qf perceptual 'thresholds , but so 
ace other variables, like pronounqj^ability . 

After. « discussing several studies on the role of 
proaoimceabHi ty, Gibson ancL Levin describe a ^tlidy by 

^Cibsoir,' Shurcliff, and ^nas (1970) comparing the 
perfonnance of "deaf and hearing 'students. The 

' interpretation of ntpst studies of pronounceability ha^e* 
been clouded by the fact that "a word's p ronouh ce ability- 
and its ar'thograp^c, legality have ^een confoutrded" 
205).*^ Since by 'definition deaf subjectis cannot ''react 
to pronounceability, one might expect an interaction; 
hearing subjects^sh6^Jld" be affected by pronounceability 
but deaf subjects shoul^'^^ot. lit facii, the two groups of 
subject^ ^ performed abou-t the same^ Gibson ef^al. 
concluded fVon this result , that the orthographic 
propetxies were -mor^ important. 

-\ — Th-fs-^study- illustrates some probleitis comnori to jLhi^ 
type of res«a;:ch, As Gibson aad Levin, note, c6nto~ifn'ding 
word , cfiaxf^'ogeristios , is difficult 'to avoid. -In the 
Gi&son et: al\ study the jcor'relatiou bet;wee,n . rated 
proaounceatuJdXX- and Qrthographic legality ran as high as 
^ ]}? 3. Cil^g . -Subjects nay. Jtave' Responded * to 
projrjounceabil'i ty (auditory^ .^^^ncod ing? ) , o^rthographic 
leg^Lity .(visual eacoding?), .or both.' That the deaf 
subjects did n,oi react to pronounceability seems likely, 
but not certain. - Althoagh the subjects were selected to 
l^e congenita^-ly* dea^, or nea'rly €0o and maximally deaf, 
they wer^*^ e'er Cain ly not typical of deaf subjects, most of 
whom "have sever^ re bardat ion in all forms .of language . 
That, hearing subjects u5e the same*process in reading as 
d^af subjects' is far from certain^"' ^ " "^"^ ^ 
The^ most potent p{'edictor of word recognition in this 
study ha^ escaped notice in, most reviews*. This' factor, 
'Which account$ for" more than two-tTiirds of the variance^ in 
'sco;ces gf both heai;ing and deaf subjects, is tWe length, of 
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the word. The chief -finding ^^not mentioned) is 
irra4ghtforv7ard: I'he note'', letters there ^are^in *a word, 
the longer it taJCes to icj.entlfy''. \ s ^ ^ 

What about v-the role of meaning in wor^ perception? 
The issue here Is extremely c-louded, again, because many 
variables tend j:o be conf ounded , ,and e?tperinental designs 
haVe typicallf:1)een* toro veajc t6 separate the irffluence of 
Sif'ferent factors* Words rated as highly meaningful occupy 
more frequently ^^n print, tvave more conmon spelling 
patterns, are generally shorter* are more pronounceable,, 
and so* oh. Gib'^on and Levin cover »this ground and 
conclude that "thi r^ai effectiveness of meaning for 
creating .economical units in reading is ^t)robably less 
attributable to the* single v;ord than to- sentence context 
whete meaning interdicts 'vitfi ^ramriar" (p. 218). ^ 

Meaningfulness probably wcvrks largely bjr 

av\ilability . Meaningful .words tome more readily to^ 
mind, and. so with relatively few clues th'e ^student' 
generates a "Correct g^ess. .For example^, "The boy hit tTie 
" is easy. to*co^nplete because a clear 'a Iternative 
comes immediately to miad . As Garner (1974) has pointed 
;2u.t, accurate and skilled, performanqe depdn^s on X ^^ zo. 
and simiiardtv of* 'the set of stimulus \j^7natiyes 
con fronfin^ the subject. PresenMng a meaningful word in 
a meaningful context, ^lows the reader quicker access to a 
o small set of. plausible alternatives. , ^ 

When first teaching a* child decodin-g silcills, however,,^ 
it is not plear that we should start by ^/pressing for 
speeded responses. * Instead we might, encourage him to. 
analyze the elements in the letter string 'that make-up th'e 
*word and to formulate a oronunciation that uses that 
information as completely a4 possible. When th'e student 
-at^tacks a word' in isolation, where the goal is analytic 
ucT^ntif ication., meaningfulne^s and familiarity may well be 
a * barrier; familiar . w&rds may actually foster guessing 
strategies countef to Che our^ose of decoding instruction. 
The student, shoulc^ xbe led to., concent irate ^on structural 
cues when the goal Gi instruction is succes^s in decodia.g 
• the word in ^isolation. • . . 



^*^fhere- may also^ be some eTfect of familiarity on 
'perception (pp. 2f>9-2lb; Sm^ith &: v^^^vilan^, 1972) but it 
seems to be ifiydest. 
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Prac_ti^ca_l CDftsecLuenc_es ^ . * • 

... . ^ 

Gibson ^and Levin eschew curriculufn research, which fs 
certainly their right, ^ but they fail Co obserxTc a 

caution, -if, one gives^ advice ' about , curriculum and 
instruction — an<J Gibson aK^d^ Lervin do so thr^^ughoiTt the 
book— -then one/ must respect t*hose principles of 
instruction^ that aid tfhe teacher and those concepts of. 
prograia design that lead to effective , learning. Their' 
recommendati65is ' on reading > instruction are spread 
throughout the booly in^a i^cactered and d i^s-ot^anized, affay, 
are often presented without "rationale^ and iustif icatipn^ 
and xn many, instances are' questionable. Sometimes Gibson 
and Levin spealt from research f-indin^fv; mojre often they do 
not. In either case, advice about educationaJ^ practice 
mifet *take intq account variation in inst^ational 
settings. Teac^he^s differ, students differ,"^ and^rograms 
differ. In some situatjLons the mandate that "a child must 
b6 presented with sentences and discourse at once" 
(p. 306) may be appr(?priate . In other situations it 'flies 
in the face ofttje .teacher's plan, the stude^nts' needs, 
and the resources of the program. The one s^lid finding 
^from curriiculum research is that many different teaching 
strategies se'em about equally successful'- This finding 
might'^mean many Xhings~o\ir belief i's^^ that it reflects ti\e 
impoverished state of curr.iculum . research and the 
iiisensit ivity of exi^sting measurements. /The psychologist 
cduid maKe ^a contribution here by examining more carefully 
the procesfses of teaching and learning in applied 
settings. Let ijs see'* What is r^eported on these cvct ivit»ies . 



^rly Hea_ding » • . 

What is new xn the area of ptereading skills? Tbis 
is a topic of personal 'interest and so I (Calf ee) * looj^d 



The last section^of chapter 9*. concludes with a 
discussion of three reading programs^ all developed' and 
evaluated by psychologists. Here it is espp^cially true 
,tniat Gibson ^'^and I^vin would have done Better to follow 
,t:heir earfier promis(^ to leave Qurriculum res'eai:ch for 
''j^noLher. I time. 'fhey also sa/ nothing abouit testing, 
another applied topic of' .considerable relevance to 
readifig, which they'might Have tackled -even though they 
decided to forego curriculijm cind instruction. 
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forward to •the content of chapter 8. Gibson and Levin 
begin by devoting .^:onsiderable space to the important 
topic 8f 'phonological awareness (McNinch^ 1970). Young 
children "know" about phonemes; they use phoitetic 
contrasts continually in perceiving and produclnf; speech, 

'and they are more l^ikely than their' older peers to give 
rhyming or "klang" responses 9s word associations. Yet 
nothing in their prereading experience requix;es them to 

• deal with isolated ^phonemes or p*honeme patterns in quite 
the. same ip'anner as reading does. The task ^is -not to 

'improve" auditory discrimination, nor is it to become 
better V at dist ingu:j,shing patterns (£raining to 
discriminate between a doorbell and a .siren is unlikely to 
speed up reading Nacquisitidn) ; - rather , it^ is to become 
more aware, at some level, qf phonemes, as elei^nts in the 
. stream q£ speecjj." The task is more difficult* than Gibson 
and Levin suggest; teaching*, a child "stinky pihky'J is not 

* always easy;,, and phonological awareness requi-res more^ than 
" training in rhyming produ(:tion"; » ■ / 

Gibson and Levin next discuss scribbling and writin-g^, 
. ^and the perception of visual patterns, * including letters 
and letter strings. Children get better at using pencils 
and crayons as they grow oTder, but there is little 
e^ideYice tha^'t the development of ^his skill bears much 
relation to reading. Similarly, visual perceptual skills 
ate .we^I.. developed by a^e^-^y yet children do need guidanc'e 
aKout the ^tr&nge ways that adults use words like "same" 
and "different." X^ere ^i^ittle' evidence to support •the 
cust;omary practice of^havirl^ children trace letter* and 
oer^orm other such , acts -with ^ditito^ sheets (e.g.. Rand, 
\ 1973,). The dAta ' on visual * 'perceptual training in 
•"kindergarten' (p. 243) ap^ firsi grade indicate 'that it 
imp^jloves visual perception skills but that it has no 
effect on reading {^osen ,' 1966; Sr^ith & tiarx, 1972). 

Cross-modSl mafcchihg is discussed ^or '.several pages. 
Surprisingly! the rather complete review, by Jojyi E.aul 
' Jones (1972) is not mentioned*. The idea • behin^ fchis 
research paradigm is straightforward—reading involv^ Jibe 
transmission ^ ^of informat*ior^.-^ f/oin^ sight. to so^nd. 
Therefote, a test '* requiring '^"'corapa'rison of ^visual'*'and 

* auditory information sh^ouid tell us s6mej:hj.ng about the 
adequacy o£ the channel between modalities . -One such test 

♦ has * the student listen .to'' " serie^^pj^l^^il- taps and 
match tfvese J:o aT se_ries of printed <ao^v^i^t. cor relates 
moderately with reading-r.of course, almost '"**everytl;iing 
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does. Bryden's study (1972 , p. 249-)| is one* of the most* 
coRiprehensiv'e and clear-cut of tlie mapy investi{»ations on 
this togic. * fie tested students on various combinations — 
visual-visual,, auditory-auditory, auditory-visual,, visual- 
audit9ry, and scon. the subject's average performance 
over^ali^ the tes'ts Was' calculated and proved to be 

' significantly relatecl to reading achievement. Rut none of 
the test^'^^corfbinat ions was -differentially related to . 
reading achievement. In papttcular, poor readers were^'no 
more likely to do , badly on the crossr-modal tests . than on 
the ^ other kinds^ jDf tests. We know, of * no evidence to 
support t^e hypothesis* of. spec/if ic cross-modat ^deficit , 
but we^ shall undoubtedly continue to see more studi'es of 
the problem. v * " ^ * 

^^nOClVer 3pld ches'tRut is the role of letter,^ names in 

^ Jearnin^ to read. With Sfesa^m^^ ?JLFA1^ » * almost every 
middle-class child arrives in kindergarten' kniowing the 
name^ of- the letters of tfic Engl^ish alphabet.^ Is* this 
knowledge helpful, halrmf.ul; 61: ^neither? Ext)erts have 
taken all * pos^^bifle positions on this qtiestion (Venezky, 
1975).* The student vho arrives in the Sirst.gra^de knowing , 
the letter (^amQ^ is more likely to sudcejed in' fearning to 
read; but this i-s correlation^, not causality.* Seyeral 
studi.es fiave shov^xi simply-.^te^ching the letter names 

in isolation does notTbdve Wc^ effect on plater success^ in 
reading- ' (Jenkias, 'Bausej, & Jepkins^^ 1972; Silberberg,, 
•Silberb-erg, ^ -Ivei^scfn', 1972)'. .Knowledge of letter names ' 

\ is one Indicatory of the stjudeht ' s j/acfkgrouHd . The child 
who *ha&' learrjed rtie^* alphabet bef or'e' comihg- to school has " 
lifcelj been "exposed to qt;her elements of reading,* may^ even . 
havte learned^to read^ aire^^yi^^j^a^d h^cie will <3o''<}^iite' w^jj. 
oh- a reaiding' achievement te^t •at, tne end of/first ^r^de?*^ 
. " this qu'estiort seems ■ to* be one*' of 'the tempest^s-in-a- 
teapot that [blague* r^adi'ng. \t probably does not hurt a^ ^ 
y^jungstef »to learn Che l^tte^r names. These a<ce relatively 
,;^asy • to acquire, certainly easier thaa 1^ ter-sound 
^^ociatipns, and ^ ^hey > give* h im a handle on the graphic, 
•'symbQls. This ^qii>iJ4-^nce Ria-y? through* learriing-to-learn 

^^Neither is, there any £videncb'tp,*.9upport Jthe notion 
ttiat sonfe stiidpnts afe, "visual," learners^ and otht^rs are 
^audifiory^" lelirhefs. ."To tb(^ contrary, research'.' from, th^ . 
,laboratory (Jensen:, 'l971) and the^ cla-<?si;oom (Robiason, 
''1972) argues against this idea* but it is aoorher ^ one 'that 

^ * 1 - ' ' ^ a47 
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or general transfer^ make it easier to learn the letter- 
sotmd ^sociations subsequently (Hoover, " 1976). The 
stud^t stiU has much to learn . before he becomes a 

VeaderC^ ■ 

.Chapter 9, '^Beginning to -Kec^d." is the longest 
chapter in* the 'book (except^^for the ' ^inal part/chapter) . 
five length is surprising^ gLven the introduction: 

Despite all the current emphasis -'on 
literacy, the wealth of ' ^programs 
commercially available, the "learnin'g 
specia'list;^" who have set up in shopping 
centers, and "t^he arguments o.ver p^fionics or ^ 
whole-word m^ecihods, it -is-^the beginning 
phase ''of learning to read that we seem to 
know'lec^t aboutl All the* talk is of what 
the"^ teacher does or should*-^ do and not of 
what happens or should happen in the' child. 
This is a very peculiar situation; There is 
presumably a learning process going^ on, but 
it is ^a rare psychologist who studies it. 
The approach to beginning readying has most- 
'often Ibeen how tojremedy things when th^ 
progxam haSn^t worked and the child didn'\ 
learn. (p. 264) ' . • . 

» 

If there isn't that muchv research (^nd we agree yith 
this^^ytfgment) , what ' is there to say? One could discuss 
^longitudinal and case studies; many '"'a re old,. - but_ the,^, 
careful and recent wd^k of Durkin (1966, 1974) ,fits.this 
category'. Oiie mighty examine^ the _ min^^^ur^^ re^din^. 
acquisition studies, or pattern^^of ora^felti^i^e^rrorS. ' 




^^As .'a group, •these ';a re poorly/ coivC^i&Ql led *-'and j 
limited generaU^y- • *ThJ^V^!)jects/n Soffl^jnes b^€r1 ^ 
kinderg^rtnerss _ sometiines >«4^ji?€ntary-school "^cT^lldrenjV 
some times, college students » ^The materia^ls have Sometimes- 
used thfe Romtin alphabet, sometimes a differeiit alphab^ 
(e.g., Arabic), and sometimes a synthetic, orthography? ' 
Sometimes the words have been meaningf.yl, sdnietimes^ nocv. 
Sometimes :the list of letter? and words hat been 
rea^nably' Xong, most often not (e.g., ^hre^ or four 
J.etters arid four to six words). .Some studies -are 
mentionlea^here by Gibson and 'Levin', others are discussed 
elsewhere in' ..-^^the book (e.g.. Levin s studies on set ^or 
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Ther-e is sogie research now on the relation between the 
instructional program and what t|ie student learns (c.c;.»* 
B^rr, 1974). - 

,* - GiSson and Levin* however, begin the ch/n^ter ?on a. 
^uite different note; they discuss mot ivatit)n'. Their 
chief proposition is that instrinsic raotivation serves 
best .the drivj.n^ - force f or - lan^uap^e. a(;<|-uisi t i-on — 

^witness Ruth Weir/s son delivering soliloquies n'i^ht after 
ni|;ht before 'sleep with no obvious external motivation, 
Ashton-Warner 's approach to teaching reading is given as 
an fexamf)le of the^sort'of program that fosters intrinsic 
^motivation by fitting it to the ' child's individual 
experiences. The approach ' is appropriate for those 
occasT.ons wheji the, goal is meaningful reading. » On trie 
other hand, we question whether "it^ms like zowie , wheel, 
s bicycle , and b irthday cake are just as good vehicles for 
learning about letter -sound correspondences as see baj>y,*' 
^(p. 268). The know]edg^eabl,e teacher uses the youngster's 
natural language to focus attention on decoding principles 
vhen that^fits and works on word meaning when p^ZH^P^^SSJ-H^^ 
turns otft to be the '"word for the day." ^ . * \ 

Betig^vior modification techniques modeled a^er 
ope^rant ccfndi'tioning are discus^td next, with emphasi^s on 
the work of*the Staats. The l^nrrts of these techniques* 
are emphasized — e*xcernal rc/wardsrfiaintain b'ehavior only so 
long jfe they continue in force, and they are not easily 
^used to. feach "comprehension and inference." These are 
pertinent criticisms but hold for many technique$ for 
promotin*g motivation/ What is missi^ng"" is a balanced' 
discussion of the instructional situations in which 
4 external r.ein^orc^rs help. Beh<lvior mod if icaj^lon can help 
. to reduce misbehavior, establish' a work *se^t^lL an^J 
maintain attention or the task. The techntquoa provide an 
. opportvnit^y for instruction and are -not .ends in 
, ' themselves; •. ' " ^ 

^ ' How doG^*> a St uden t read a woitd ? Some ^ read mo re 
rapidly and accurately than others, and some read in a 
(J-ifferent manner than others. The evidence on this l^iSt 
point is scattered, but the student who s^ees mam and^ says 
^ "mhin", responds to different aspects of the st imulus^ Xhart 



diversity are described earlier in the book but not 

refere^cdd' in this section), while others not at all 

(e.g., Ackermah, 1973;,^ WiUiams , 196^; Sullivan, Okada, & 
Niedermeyer, 1971). 
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^he one^who slay^ "baby."* Gibson and* Levin do not . say a 
^^'great deal on this topic (Vlndivi^dwal differences" is not 
ind^^ed) , 'but Mt seems worth some attention in tJfis 
review.. . ^ 

Where* do ^these differences come fnom, and how^are 
they best characterized?* The^ tendency is/to ascribe ^them 
to^ the individual — more able students \rcad better than 
less - able students, boys read less w^44 ^ th^ n'gfrls, 
students' from "disadvantaged" backgrounds read more poorly 
than those from more advantaj^d backgrounds, an4 so o/i. 
Abunda>M: evidence supports these as correlational 
propositions, but the evidence reveals li ttle^ ' ab^uK the 
iSicigtlying causal mechanisms.. , Correlation ^ is \x(SXr 
causality, and i,t ia not proper to say 'that a student is^ a 
poor reader becaus^ he J.s a boy^ or dumb, or poor. " 

A small but'' growijag body of 'experimental evidence 
-do6S exist relating differences* in reading td variations 
in teachini^ practices . For instance, some students react 
to a novel word a3 a problem in letter-sound analysis. The 
word ,cofe ,» for= instance, is taken apart letter .by letter. 
The letter c ha§ two common pronunciations, as in cait and 

• city , the forme'r being aore ^common and signaled wh,en, 
followed by ' a consonant or .the vowels a, o, or u^. The 
JLetter o, when it stanH]^ as a single vowel, has two common' 
pronunciations, .as in^cone and cot > The/- first 
pronunciation is usually signaled by a single consonant 
'followed by a^vowel; tb,^ second pronunciation is signaled 
by a. single consonant followed by a blank, or by ^ a, double 
co*n^onant» The letter _f is . prorvounced regularly as in 
fun ■ The^^ let^ter . e in final position i«V reg^ilarly'' 
unpronounced, ^and usually Verves', to jnarky the s'b-call.ed. 
long pronunciation of .the preceding vowel. Given possible 
exceptions to ,(Nach^ of t>Jese_ regularities,' still the most 
reasonable translation is "koaf", rhyming with J-oaf^. Some 
stiidents typically handle a novel word in this manner, and 
the evidence suggests that, they t^nd ^to be mot^e capable'" 
readers ' (Venezky, 1974); their perfor^nai^ce on 

^comprehension tests »is better th^n average, they tend to 

• agree on a single pronunciation of a synthetic word, and 
they make few "wild" responses when tackling an unknown 

^ wprd. - ^ ^ 

Mogt students who* use a word-anal}^is strategy do so 
because they have been t>aught tcT. Barr (I97'4j Veviews t;he 
literature suf>porting this statement, going back to X^ates 
and Boeker (1923). 'Her owTi research fiiT^lings fr^m 
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controlled classroom Instruct ion provide the best evidence 
presently available. .She shows thi't the student can be 
taitRht to follow ai>otbier pronunciation strategy, well 
labeleJd by Goodman (1967) ap a '*psycholTni*ui s t ic guessing 
game." The student who^ses tH*l.s strategy, when uncertain 
about a word, .g±yes a response ftom words in the 'lext, a 
response that fits the syntactic requirements ^f the 
phrase and mak^s sense. The length,* first letter, and 
possibly the overall -configuration of the word influence* 
the guess. This strategy is~proQioted by training in which 
•(a) the teacher begins the reading lesson by^stressing the, 
salient new words in the passage, _ thus telling the student 
which words are goodi guesses for the lesson; * (b) the ^ 
teiicher encourages gues^ng; (c) the words selected fof 

-^reading include so few common j^atterns that the studept 

has no basis for inducing regularities; and (d) decoding 
principles are not emphasized or are obscured altogether. 
Such training has been calledjche sight-word^ or "jLook-^ay" 
method.- 

The research reviewed by Barr an9 her own findings 
show that the teaching ma\:hod sui>stantiailly affects the 
reading strategy employed by the student. In^Barr^s- 
^Study, of 16 children taugKt by_a phonics method only one 
showed clear-cut evidence of •using a. sight-word strategy 
after a year ' s 'ins t curt ion;/' of 16 children taughj: by a'\ 
sight-wprd method, only one showed clear' evidence Vf using 
"a decoding strategy (this was _the ablest student in the 
group.) , _ ' ' ' ' 

Gibson and Levin (28_Uf.) *do. touch on* thie relation ot%^ ^ 
instruction >to reading, strategy when they discuss 
Biemiller's study (1970) of oral reading errors. 



Biemiller's phases .undoubtedly are. 
influenced by *trie type of readi'^g^ 
instrj4C^tion that the* children are receiving 
[meaning as well as decoding, was,* 
emphasized). . . Many ' children ^ start 
sdhool 'wi):h the notion that >reading is 
speaking with books open in front of them. 
, The speech is not nonsensical. Still, the 
e'arl'ier the real izat4on -by the child that 
what he says must be det^mined by what is 
printed, ' the better is the* progress for 
early reading achievement. (p. 282) 

" J 
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' They do no^ mention Biemiller's -rather strong 

statemfent about what he sees as the implication of iiis 

findings. ^ * ' 

' * * ■* * ' 

. • The study .has two maj'or eciucati 
implications. First,, it suggests that 
encouragement of tVie earl^ use of contextual^X 
and^^picture cjijes, as now recommended in m^t?****^ 
basal reader series (Chall, 1967, p.*^15); 
may well be ill-advised. Data presented in. 

- ^ this study indicate that the child's first , v 
' task in learnirig to reVd^ is mastery of "t»he 
use of graphic inf ormatiojQ , and possibly, of 
the notion that one specific spoken word 
corresponds ta one written word. ' The 
child's early use of contextual inf.ormati9n 
does not • appear to - greatly facilitate 
progress in acquiring reading skill. The 
longer, he. stays, in the early,, context- . 
entphasizing phase 'Without showing an^^ 
increase in the-us^ of graphic informatioji 
--.o poorer a reader he is at the end of the 

J Thus, the teacher -sho.uld do/ a ^ . 
iderable pjroportion of' early reading 
ning in sit.uations providing no context , 
at alJL, i'ti order^to compel children t'o use 
graphic information as mdch as possible. As 
they show evidence of 4oing so (through 
accu.rate,readfng cKit of context) . tXey would ^ * 
be givfen contextual material / to read*" 
(Biemiller, 1970, pp. 94-95) 

This statement is consistent with Barr''S finding^ as' well, 
but it is inconsistent with Gibson and. Levin's insistence 
tliat meaning must be stressed from the beginning. — 

liie point is simple. To understand the process of 
word recQgoition, the researcher must tak^ ifito account 
individual differences in the translation process and, for 
-full understanding, must trap^ these differences to 
classroom antece^d,ents . Research on reading tljat aim^^o^ 
generality must %l sensitive tS the quality as well as the 
quantity of individual dif f (^rences , and it^ seema^^cert£in 
that the research will have to link up .with- the piT^ctices 
. usec^ in iJhe classroora to train reading skills (Bond and 
' Dykstra% 1967; ChaU,^ 1967). Controlled experiments on 
these problems are feasible and' dnf ormatij/e . 
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* Another example suppporting this last proposition is 
found in selected studies on the relatiou^.pf a student's 

• sex to reading achievement. It is well documented " that 
giria ^erfonj^b^tter , than fcroys on standardized 'reading 

- te^ts in the'*pifimary and iijterraediate grades. Gibson and 
Leyin dis^ss sex differences at two • points (pp. 270/ 
492) • They »note that the teaclier's expectations influence 
itxe student ^s succe&s in l-eaYtxing^jto read, and the sense 
of their 'discussion scemsi to be that sex differences 
result from cultural influences. Oth^r hypotheses have^'^ 
been put forward to *explain the difference: slov^ei: 

"^l%nguage^- development of boys,- hormonal 01;, genetic 
differences', less adequate socialization boys for the 
demands of school. . , . ' * 

Researchers have examined the interaction of t'eacbers. 
with boys and girls, have meas,ured the^ /opportunity for 

. learning D/^ b,o,ys and^ girls, and^, have ^ investigated the 

>j:eward *»^sySEBm eraplbyed 'By teachers ^for boys and girls. 
These studies show observable "'variatioas in the way boys 
V • and girls are .handled ' in 'the ' class rooifiys. and, "in 
opportunities to learn to read (Kolz^jjski* . 1974) When 
stidertts are*3> trained by,^ ^mputers (A^kinspn, 1974j^^ 
At-kinson, Fletcher, Lindsay / Campbell, & Barr,' 19T3) of- 

• by Drogrammed instdruction (McNeil, 1964) ; boys . perform as 
weJB as girls. ^ When M<;Neil's students were moved 'fronts 

*' ptogrammed 'instruction to a regular classroom, the sex 

• differences reappe'ared. ' ' ^ * ' 

* ' -\ Gibson .and L^evin cover research 6n pictures in 

jChildr^n's readers. ^ • Th i s 1 ite r a t irr.e^ is* very 
straightforward:. The ^presence ^^'^c tu resi^<^s. detrimental* 
to acquisition of word-analysi^ skills^^/^hid13ren\ rely on 

• the picture to make guesses and. hence do not have »to.wt3rk 
on the more difficult task of deciding how to translate 
the words. There are probably few topics in the resear^cty 
'literature ori reading where the evidence ' is more 
convincing' and solidi hqnce our stirpr^is^ at - Gibson' and 
Levin's conaclusion: '"The*^m^eagre -experimental evideode* 
regarding the relationship between pictures and word 
leairning indicate^' *the superiority of the word . alone* but. 
one sbpuld not^^^st^ly dismiss ihh aesthetic ^nd semantic 
contribution of the 41iastratidn^ to th^ text" (p. -333). 
Wheth&r -pictures assist in reading acquisition , or not 
depends upon the pur'pose of. a specific instructional 

'activity. If thev goal-is to teach word-anaLysis skills, 
y tb^n pictures hinder.. If the goal of the instructional 
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activity is to promote comprehension and vocabulary 
development, then pictures ^m^y H^elp . 

There seems liotle 'doubt (Walk.er, 1973) that the 
literature on curriculum research in teading is weak and 
n^t entirely trustworthy. However; for all its 
weaknesses, curriculum ^research* * incorporates the 
variations io learners and instructi<jnal methods^ that a 
theory of the 'reading process must be or^pared to hantllg^. 
Researchers cannot continue ta jsettle ^r ^ the 
psychological model that fits the college ;5ophomore or the 
ostud^t taught by the anonymous teaciier in an anonymous 
fashion. We believe that presently existing data provide 
significant clues about the classes-=on variables important 
in fashioning a more adequate models d^d we. think it -is a _ 
mistake to ignore curriculum Research in designing' 
exareriraents on the re,ading process. 1 ^ 

' ■ ■■ " ^ '• ■ ■ n . ' 

Writing Systems , Letter- Sourfd C orrespo tjdence , and Dectiding - 

Discussion of these vital top^ics begins with chapter 
, 6, which is someth.ing of a smorgasbord,! There are bits on 
the history of' writing,^ the effect^ of typographical 
variations, cues from print and cues fi;om speech, a 
discussion of orthographic principles, a'nd a brief account 
ot spelling reform. ' : ' . 

° (7 A reasonable theme might center on the features ii} a. 
. writing jsyfetjem ' that liq^ writteiT symbdls to spolcen 
language* Written langu^g^^i^^ Cultural . invention and 
^ so varies from one society to-'another in Rior^* fund^^mental 
ways than does the sppken . language. " -Logographs , 
syliab%ries, dnd alphabet ic 'writing systems 'are • the three' 
'principal var:^^6ies of writing. Chinese 'is- the only major 
modem .languagef'^ that, regie's on 'logographs;* Japanese and* 

r * * 

^^Gillooiy (1972-)i^has .recently reviewed the 
literature .on wr^|ing 'systems. His^ report, an earlier - 
unpublished yei^sj^ oi whiSh is referenced by Gibso.n and 
Levin,", is.w^ll organized and suggests cleanly* .how the 
^or;tfiograp^ia--^§XS,Gen in English, though difficult for -the 
beginning readei;, provides advantages to .the more* 
accomplished reader, A different approach to the topic 
•has' been^^aken by Olson (1975); ^ review is, most 
• interest irtg,-"\ont*roverslal, and his references superb. 
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Korean use syllabaries. Moat of the rest of the world' 

.has adopted an alphabet.ic wricing system^ where letters or 

lettSr combinations stand. in correspondence to phonemes. 

There is ' considerable "Variation in the ^ degree of 

consistency of aspeiiing-sound correspondences fr^jra one 

culture to another, ranging from those fairly regulaft ike" 

Finnish * and Spanish » on .the one hafid,, 'to "Am^r\j:an- 

English" whose i nconsist.encies reflect 'its multinational 

character. , ^ , . 

After^ tilne pa^es of text,'^ mostly about Japanese 

syllabaries Gibson and tevin mention wh,at may be the .most 

remarkable gei>.sraliza^tion that can be made about , variation 

' ^.ih. Writing .syst,'ems. ' 
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- a J.at(er section, ..Gibson and .l^evAn do . return to 

the^ concept of a syllaljary. Gieitman .and . ^qz^n (1973) 
propose an American syllat^ary as^ a.. remedy to, reading 
dif.flculcy. They ^ feel that, ."awareness of phojnolbgi^l 
se^entation" 'is la'ckin^g for many school children wh^n- 
they begio^readijig ins^ti;uction (there 1^ considerable 
evidence to^'suppo-tt ,this proposition) and thap this, lack 
of awareness . is_a stumbling block to* success in^ readingi. 
Rather tha^search,,. for ways*, of increasing phanplogicai 
awareness, .Gieitman" and ^ozin propose to "circumvent the 
problem altogether; .^hey .replace the alphabetic prij^ciple 
with a syll.a^ary'toased ,on the,..^ebus.. Gibson .and Leyin 
describe this ^R^q^jram arid i^s evaluation in some detail^ 
departing ^rora their earlier ..prorqise' to eschew ojirriculym 
resea-^ch. ..Ttie.y report 'one , particular ^advantage , of, the 
method: "The child succeeds early in ;*reading' sproethityg" 
(p.. "2897. One -of tlje ..dif f iculti^sn>?4<^ much curriculum 
research, as Gibson ,and Levin iiote, is tniat it tpn^s^to^^be 
l^then sujperficial. ^ The criticism bears, with^ jfbr^ce^ber^ . 
What is it. that children are learruji^^ ^Is th^ 

transfer of these principles ,to la^b^^^ "reading? One might 
even suspect nega tive . transfer, g^ve^i that^ the \ final goal 
'"Sf reading is acquisition oj^ thV alphabetic princif^ie. 
Gibson and Levin are \not ^"'un^ware ' ' of ^ this 
problefl:". '*Whether<^^[this methpd] transfers ^to phonemic 
'"^analysis and facilitates 'learnings pf it , is not known;* tjffis 
e.xperiment provides.no evidence*'' (p 28^) . Given the l^ck 
of evidence and the tather* obviqus crit icisips' of the 
method, one wonders why they decid^d^ to spend almost- two 
piges* on the t^pic. ^ i 
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. Xn geaerali though the evidence is rheager, 
there are few aspects of reading , which can 
attributed to tYijS graphic characteristics 
\ . of writing systems. This speculation echoes 
Gray's 0956) conclusions from his cross- 
•national study of reading for UNESCO. He 
found reading skills to be remarkably 
similar regardless of the language being 
read. These findings do not mean that the 
pifocess of reading is not influenced by the 
nature of the writing system, but that, the 
outcomes are .alike. It seems reasonably 
thc^t different levels will involve attention 
^ to and, abstraction of different aspects of ^ 
the orthographic 'system. '^Readers of a 
syllab'Stry must search fof invariances at one 
. level, readers - of" an alphabetic --.system, at 
another level. But the skilled readers of . ' 
one system are able to read as efficiently 
• • ^^s skilled readets of another, (p. 165)* 

t^^ , / * - — 

In the section of chapter 6 (cf . also pp. 267-305) 
that, is raost significant f or ^xesearcher* and teacher^ 
cirbson and Levin describe the work of V^enezky (1970) and 
Noam ChoQsky on English spellitig-sdund. correspondences 
(they do not mention Wijk's" [1966) work, an interesting 
.supplement to the other two', investigators) . - Certainly 
th^re is no more trampled ground than the debate over '*^the 
usefulness of phonics generali2ations""in .English. jOn jihe 
one sid^ are ' arrayed tho'se who claim that the many 
.exceptions to any rules for English pronunciation render 
the rules useless for instruction (e .g - Bu^rmeisjter^ 1968; 
cf . also Bukovec, 1973). On the other side are those like* 
Yenezky an? Noam Chojtns:Hy who ttave , -sought to find the order 
li\ English spelling, attd those wfto have put tjiis knowledge 
^'to use in the 'design of. instructional systems 
(e.g., Durkin, ^ 1965; ' Pesberg Cronnell, 1969). . The 
analytic eye of the psychologist, could usefully criticize 
the methodologyjand clarify the issues." For instance, one 
gimmick for inllating the percentage of "irregularities" 
in* English is' to count .the £i:equency of occurrence of 
function words (of, ^ was, and do are good" examples) In 
•fairly simple text, where function words predomJnatQ,. 
This 'practice y>ields a great number of irregular^ities that 
aire pore apparent than real. 
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>^ English is an Alphabetic language, and , the 
correspondences between ♦ letters and sound^ follow 
definable patterns. These are not necessarily one-letter- 
to-one-sound; few languages^ follow this pattern. Rather » 
a richer-,* more complex code exists that signals 
^ derivational , meaning* as well as pronunciation, ^^or' 
instance^ we no longer pronounce the final b in bomb , and 
it* serves no obvious function until one considers 

* derivations such as bombardie r , bombard ^ or bombardment > 
^Similar comments hold for patterns such as * sign and 

signal * Taki'hg into account the range of information 

* communicated by^ spelling patterns in English, •Chomsky 
concludes- that /English spelli^ig- is optimal. In thi^s 
conlext, optimal . means •that the spelling of the key 

— morphemic^ eleijl^nt^ is 'pres^^rved 'tTj the maximum feasible 
extent^ therapy maintaining a, consistent spelling-to- 
meaning crfrD^pondence. English spelling pjrovides a 
wealth of information while maintaining a reasonable 
rela*tion l)stween letters and sounds.' The student who 
fails tq aycquire this basic principle and reads English 
words as /Chinese logographs ^h'as failed to grasp a 
principle /of remarkable power — and the evidence is that' 
many students do fail to* ^ grasp ' "this principle 
(294ff»)/ Our suspicion is that: this failure' can be 
traced to their instru?t*ion . ' 

Oth,er poinXs of view can be found, of 'coarse. Some 
educators feel that English letter-sounds are/^*tot) 

* inconsistent to be learned, or that the alphabetic 
principle itself requires understanding at t^ abstract a 

* level 'for many students. . There is no evidence^ that a 
simpler set of^/ letter-sound' correspondences would 
facilitate beginning reading/*^ The great deb^it^ over the 

- i nitial teaching al phabet (ita) *may provide tlie soundest 
evidence that absolute consister^^, 5f letter-sound 
" correspondences 'is nx)tv essential. Developed in England 
under the~au'sp'tfees of Pitman, ita was designed to reduce 



A scholarly evaluation of the alphabetic ^jorincipl'e , 
its history, and its cultural significance can be ftjund in 
- Goody and Watt (1963). In their opinion, "The notion of 
representing a sound by a gr^^hic symbol is itself so 
' stupefying a leap of the imagination "that what is 
... _ remarkable is not so much that it happened relatively late 
in human t^istory, but rather that it happened alT^ 
\. '(p--3i5)^ ' 
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the demands on the beginning reader .fj 5his alphabet has no 
•consistent advantage over- traditional orthography, but 
neither is it any worse (cf. Bond & Dykstra,, 196?r 
Varburton & Soifthgate, 196^9). It does seem to produce 
poorer spellers and does lose the semantic correspondences 
in English that Chomsky thinks important. 

The serious student of letter-sound correspondences 
should reflect on the considerable variation in spoken • 
English. ''Dialect illustrates most obviously the general 
principle that a spoken word varies with the context, who 
is speakings and unrfer what conditions. But the 
phenomenon is m9re diverse and. p<?rvasive . ^ Consider the 
statement, "What you just said is crazyi" Said quickly to 
a friend,* it comes out "Whuchujesed is krazylV How is an 
orthography ^ to track the wide variation in a wqrd's. 
^pronunciation — wha t, ymi, just , in .this example — without ^ 
losing the integrity of the written word. Surely no. one 
would propose that a word be spelled differently every 
time* it occurs; yet this is implied by a literal rendering 
of letter-so^\i correspondencies* ' The beginning reader 
seems undisturbed by the natural variations. As Gibson 
and Levin point out, even the skilled reader is surprise;!^ 
to discover that he pronounces the final £ differently ih 
cats and dogs . Preexisting laggulge habits take care of 
this variation; the speaker understands the plural marRer 
and its variant rendering after voiced and unvoiced 
•consonants. Chomsky's counsel on this matter, remains 
. sound, in our opinion.* , ^ 

> Conventional orthography is * highly ^ \ 
. . appropriate, with little modification, for a ' 
wide range of dialects. To .the extent that 
this point of view can be substantiated, it 
would foli(fw that trtie teacher of reading is\ 
not, intrpdiTcing the child . to some new and 
obscure system that is only distantly 
\ ' related to the spoken language he has, to a " 
\ substantial * degree, ^ ^ already mastered. 
Rather the teacher is engaged in bringing to 
consciousness a system that plays a basic 
role in the spoken la'nguage itself. (p. -4) 

It would hardly make sense to introduce the 
. beginning reader to such basic principles of 
, , sound-letter corresppndence as the voWel- _ 
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shi|t,,tha principj.es of stress assignment, . 
and so on; nor is there any ^particular 
reason why the teacher should \>e aware of 
these ptocesses or their-^, detailed 
properties . These rules , ic appears , arje 
part' of the unconscious linguistic equipment 
of the nonliterate speaker. 'He uses them 
freely in interpreting what is said, to hira 
and forming new ut teranceis , ' though quite 
without awareness. What, the beginning 
reader most learn (apar.t from true 
exceptions) is simply the elementary,, 
cor^elspondence between the' ' underlying , 
' segments of his internaljj^ed lexicon and the 

orthographic symbols ► (ppv 15-16) . . ' * 

t * 5 

For the moment, our understan^ding of sound 
structure does not, so far-: I, can see, 
*lead to any very surprising conclusions^ 
regarding' the, problems of ^literacy or 
teaching -of reading. It may^very wel} be ' 
,that one of>^ the best -ways to .teach reading 
is to enrich the child's vocabulary, sp that 
he constructs for himself the deepet 
representafiohs of sound that correspond so 
closely to the orthograp|iic forms. . At. th© ♦ 
eaciiest stages, one would^ obviously make 
* use of tma^rials * thad"^ do .-not' involve ' 
^ab^tract processes arfd do not. depart too far 
from the surface phonetics Beyond such^ 
relative banalities, I do not see what^ 
^concrete conclusions can be dra^, for- the 
teaching^ of reading, from the study, of sound 
structure,* although, as noted^ this study^:, 
may-^ have profound ijnplicatiojis .^or human 
psychology. (Chomsky, 1970, p. 18) ' 
' ' * ' 7 

One may argue that Chomsky oversimplifies. Francis 
(1970) felt that Chomsky had overstated the point in 
saying fhat the English orthographic system stood in a 
"virtual one-to-ione corre^pblidence with the segments of< 
the int^rnaiized lexical ^representations'* (Francis, 1970, 
p^ 51). ^ But overstatements are^ an occupational hazard. 
Gibson and Lev*in' maintain \he converse: "Jhere are few 
one-letter to' one-sound correspondences. in English" 
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(p. 291). In fact, s^\4eral consKmants^ar^ one-.to-one for 
all practical purposes, and a set of simple vovel 
correspondences with transfer value to later -reading can 
be used Co create an ^interesting lexicon for beginning 
reading. **The <Pitts^bur^ , Reading "Program (JlAff. ) is 
constructed along just* such principles. The "sriid^rrt does 
no^ have to begin* by reading words like .p ne uma t op ho r^e . A 
large number -of words suita51e^ to his experience, can be 
Jtormed by a fairly simple" set of regular letter-sound- 
correspondences. Quce learned, the way is open to the 
"acquisition of ^ore complex- .correspondences. This was 
Bloomfield's point almost; half a century ago,* ^nd it; st'ill 
has merit (Bloomfiejd & Barnl»art , ^961 ) . ^ ' * . 

Some educators take it for., granted that skilled 
knowledge of letter-sotind Correspondences is fully 
acquired by about the* third •'gratie . We actually' knov very 
little about this marter nationwide. It is diffic^ult ten 
design a multiple-choice, machine-scorable test 'of 
decoding ability. Educational te^st makers have measured 
what is convenient to measure: vocabulary., knowledge and 
comprehension. Research, described by Gibson and Levin 
(294ff.) suggests that (a) the 'acquisition ^of lett^r-sqimd 
principles is tfifficult '^for many children: (b) the 
foj^raa t ion* of %geheralizat ions* does not occur fiafarally; (c) 
many^ reading tasks lead the child tdv-guess on the basis of 
minimal orthographic ^cues , pictures ♦ and sentence context; 
and (d) even as late aa college, many students have not 
^acquires cer-tain rudijnefnt^ary letter-sound princ^les well 
enough^ to transfer them Lo^.a new context. 
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The several <studies on reading acquisitioij by 

"^aire'd-asSociate learning > make • it obvious that , if 

principles •are to be learned, instruction must aim toward 

the development of generalizations. It is true that '*the 

ideal procedure for teaching generalizable knowledge of 

orthographic rules is still a matter of ignorance . to us" 

(p. 30^).' Nonetheless, one of the most • informative^ 

studies on this question (Silberman, 1964, not in the" 

^ discussion here, about ten pages earlier, p. 292) gives' us 

Ihe key tb thfe learning of transferable skills: "The' 

children in the experiment were in* the lowest quartile in 

reading readiness in the s Ipw first grade in a culturally 

deprived neighborhood. They did not show automatic 

transfer until they had specific* pi;actice in.-decoding 

novel, words within the training pr9gram. Teaching sounds 
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The r^sons behiird this state 4f affairs may have ta 
' do * «;i.tih the preparation of *teachers and the majtgrials 
avarlable for teaching reading. Chance determines whether 
'^^tviraa.r.y^and intermediate grade tea^chers ar*e -.well trained 
• in the" ei^ements of reading; many s^tates require'* onl^ one'^ 
course in reading. Teachers who have themselves ''learned * 
to read without a full understanding of the alphabetic^ 
principle (and there are some) .will ' exp^ri^nce diificailty 
in teaching this principle . ^-,^n the'melange of materials 
' ^in a typical reading program, ane finds both the* sound and 
"^^^the- ques-tion^bie,* The publisher's strategy^ in the 
absence ^t^f sx>l±d^ evidence on What really work^, is to 
.include everytsrn^ tMat might help and let the teachers 
decide what fits* their particular n^eds. Unfortunately, 
this perpetuates oljd '*saws"'Tike tke one_quoted by.Cibson 
and Levin: "Should one teach such verbaT ful^s^as ^f^en^ 
two vowels go walking, the first .one is talking,' or^fs-. 
.there a tetter way?" (p, 299). We hope there is a better 
wa^ because this'^ule" is wro'ng about as often as it is 
right! It 'is a good example of the kind of pseudo- 
principle .that is blindly repreated ' in the face of. contrary 
evidence, * 



Meanin g and <De coding ' ' »' 

Another quesrtion df importance , ^in read:^Tig 
instruct iort: "Cao we assume * that meaning comes 
automaticall"y with 'detoding' to 'sound, since the child 
has already progressed a long way in develc^ing his 
semantic system for speech?'.* Kp. 277). ' ; Reading guilds 
upon the existing language system, so if the student can 
manage some sort of translation of print into a reaS9nabJ.e 
SGund approximation, will he hot automatically ^chieve 
meaning? Gibson and Levin indicate that they do not 
believe this is so: "It is true that meanings of words 
have great saliency for chil,dren-«^they attend to tKem 
rather tharr the word's phonetic features, or graphic 



i(idependently , a^d then 'blending'* was not successful. 

They needed practice in generalizing' the decoding skiH. 
.This procedure . finally proved effective, for reading new 

*words.« ^he children did •eventually * succeed " in 

generalizing the relation to a new word, but practice in 
1:tT^ f rarfisfef -strate^a^y^iteelf was required" (p. 292). 
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'features when they begiiiu to read. B^t that does not mean 
that a.chilti has an instant program for extracting meaning 
froJm the written word" (p. 277). Of course, the argument 
is no t wiiether the thild has any "instant program," but 
whether the translation into a <;poken representation* 
med*iates meanit^g ^through the regular channels used in 
comprehending speech. ♦ , - * 

^ E^teience on this point comes from* study of error 
patterns" in oral reading. Here the chief interest has 
been. whether* error^ reflect .semant'ic-syntj^ptic 
constraints, graphic constraints, or both (2.77ff.). The\ 
findings' axe inconsistent; *at y^arious stages in the 
devel6pment of readi^ig skills, each of these patterns 
dominate. Gibson and Lev^n draw the^ sensible conclusion 
that "Ir ^Is dif f ioult tb reconcile these [cont radictoify] 
findings ^ without knowing the . details of reading 
instruction which the-children received" "(p» 282). We 
agree fully. . The studies do show , clearly that under 
cer tain 'cQ-ndit-ions the^.reader responds tq bjoth classes of 
constraints. So'^it is startling to r^ead^ a few pages 
later,,- "the. imp^taat lesson we have learned from 'the 
study .of early reading errors is' that young c^iildr^n find 

^it difficult' to attena to syntactic-semafttic and graphic 
infoonation at Dhe same time" (p.. 284) .* "While possibly 
- true,* it is not a reasbnable inference from, ^the evidence. 
Und^r certain condit^^s, the student* if/ more responsive, 
to the letter patterns; other times, he appears 'to .make a 
guess, desired to *make sense of the text» that is only 
paftly dependent on graphic^ cues. But quite often the 

, st<^dent*s response reveals a compromise between the 
demands- of meaning and of print. The program of reading 
instruction, the char^ctfer oL the, task before the'xeader* 
vh\en tested for or^al reading errors, arid the nat.ure of the 
reading 'materials should "al^jj^ffect this balance. 

What are the ielatjons ^between decoding and feading- 

*for-meaning in early readers?. Access to the meaning of a 
printed word may demaiul that decoding proceed with ease, 

* and quickness, what ^aberge and. Samuels (1974) dall 

''automa t icity . It is possible to overload the human 
inf orma tion*- process in^* system so. that certain- tasks 



It IS not obvious that for the beginning reader Jthe 
phonetic and^gtapTiic features of a word are overridden by 
the meaniftg; th'is probably* depehds bn thp instruct^lpnaj. 
progr.am- and ,the student'^ state of learning. 
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ordjfnartiy withdn the person's capacity ' canne-t be 
performed. Ask a skilled reader to read mirror-image text 
(Kole^rs, 1970), and then - ask for comprehension. The 
reader will call out the words haltingly, one by one. _He 
can, if accuracy is stressed, manage to read every word 
crorrectly; dccodj^ng is jj^zrfect. But his mind is taken_up_ 
completely wit^J^he demands of performing ^n unnatural 
task; nothing is left over for the job of understanding 
what he has read. This is the challenge ^to the beginning^ 
reader, 'for^ whom decoding is still an operation that 
engages \iim fully.' He may be accurate, but he^ ^jf^ 
slow and his attention will be" fully occupied. He 
.cannotr Be expected to giU-n ^'automatic" access to meaning 
under 'these conditions. The same phenomenon can be 
observed^ in tegular spoken discourse, as McNeill (1968) 
^has noted. If a message is delivered at too slow a pace 
*by the speaker, the listener loses. , the thread and^ 
un(fers tan ding fails. The comprehension of speech has its 
pjgice, and, when this is disturbed, the decay of partially 
processed information begins to take its tol 1 . ~ When the 
ski'll of translating from speech to sound begins to move 
-quickly and .smoothly, *so that refatively ^ttle mental 
effort is ^expended on the translation, then ^ can asjc 
f*jjhether the, student gains ^automatic Rcess to. 
comprehension.'^ To this extent, we challenge Gibson and 
Levin's pronouncement xhat "what the child reads mus,t make 
sense" (p. 289) that "learning to read at the beginning 
^ must * involve sentences, even if the child does ^some^ 
.guessing" (p. 290). Certainly at times this- is sound 
advice, but it as also possible for a stddent to spend 
.considerable time Reading aloud a Bloomf^^eldian list (fan, 
tan ^ ran, Ian, san) witlj^iittle concern for meaning. He 
may, in fact, barry Out this task with interest ^nd 
enthusiasm when he ,3ees" it as a way to achieve competence. 
Up to a point 'the beginning, readfer decodes Jslowly, 
inaccurateXy, and with .considerable effort.*^ 'Under 
pressure -to read whole sentences, he is likely * ta^drop 

W / 

Thes/ conditions, might produce the phenomenon 

mentioned in the Cromer paper discussed earlier, in which 

students decode- but do not compreheftid . .However, decoding 

would be performed -.^lowly and with effort. . This ^hould be 

a transitory stage in. reading acquisition, in any event. 

As the student, acquired" speed and accuracy in decoding, he 

^ could attend to meaning. 

R?C ) 
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attempts at word analysis, and adopt a guessing strategy. 
While this, strategy mdets his immediate npeds, it is 
poorly suited to long-term goals in reading. . 



Skilled Reading, 

Chapter 10 is a Collection of topips that apparently 
could not find berth elsewhere.^ Labeled "The. Transition 
to Skilled Reading," it includes little ttiat bears on th§t 
topic. Topics covered are the relations between spelling 
and reading, subvocalizatijan * oye- movement^ and reading, 
and grammar and comprehension. .Perhaps the chapter 
heading is poorly chosen. The transition to skilled 
reading is not a cTiscernible event but a succession of 
stages that occur over time and in diverse ways. ; 

Soipe of the material in thi« chfipter would have been 
better placed elsewhere. For instance, eye movernenp and 
eye-voice span would have made more sense in the chapte^'r 
on letirning to read. ^The literature on eye movemetits has 
changed little in the pa$t few decades, althougH' 
computerized eye-movement systems . (Rayner » 1975; Fisher, 
1973) may add some new wrinkles. Eye movements an. read ing 
reach a stable level by about third or fourth grade. 
These seem to come as a more or less automatic consequence 
ot acquiring .^reading skill. Training eye movements has 
been attempted in *the past, to ilo real avail—the 
operation goes the other way; improved reading l^da».to 
improved eye movements. ^ . " j 

* ^The interpretation pf the eye-voice span Pj/^^V^ 
remains a bit of a puzzle to us, as does Cfie cl^ze 
p^tocedure. The subject ^ reads a passage aloud while 
^.looking into a tachistoscope . ^ Whe^. he reaches, a 
' par:ticular word, the ' experimenter turns^ 'the lights off in 
the device, and the. subject continues to "read"^ as much as 
possible of the text .that he has just see^. The voice, 
typically, is several words behind what; the eye has seen, 
iand so the subject doesTfeve soma •information to go on'. 
The fintUng^are fairly straightforward; Older and better 
readers can produce more pf* the text after ^'lights out" 
than can younger aod less competent / reaMers-. And 
virtually everyone stops at* a natural syntactic break. 
People do not use dangling expressix)ns like "It was 
difficult to hold his attention for"; they either truncate 
to "It was difficult to hold his at-^ention," or make a 
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guess about the 'missing material, "It was difficult to 
hold his attention for long" (cf*. p. 364). - 



Prese nt and. Fujt^ure %ates . tjie Psych olog y of Reajlin^ 

Our impression is that otrher efforts to treat the 
psychology^ of reading (e.V» Hu^ , L908; Anderson ♦& 
Cearborn, 1952; Smith, 19 71) h;*^. mo.re nea'rly achieved 
--their purposes than have Gibsj>n and Levin. Perhapg^-dobson 
and Levin have aspired to gi!^ater purposes.. However \his 
may be, their book leaves something- to be desired in terms 
^of its theore^tical^ formulations, its 'critique, its 
"interpretation and integration of the research literature, 
- and"^ its^ , guidelines for , future research and^ 
■ practice. Perhaps they have ^ione the best that is 
po^ible given pr^esent knowledge, but .we think there is 
reason to be more ootimist ic 

Wha.t do we see as the main themes in the psychology 
oi rea^ing^t present? A reviewer ,has the responsibility 
to summarize and integrate and , to propose viable 
alternatives where appropriate. Re shall ^tr^f to do-^o 
now, "though the »atxempt must be brief • and ^almost 
impressionistic. , , » 



Whaj^ Do We Now Know? ^ . * ' ' 

What - can * bfe - learned from the data base that 
exists? We have a, smattering fof research on the 
acquisition of "reading. We have larger^cale curriculum 
studies (e.g.. Bond & Dykstra, 1967K ^ The latter show 
that the^ name is n ot the thing; we will have to look soibre 
closely vat thie process* of classroom instruction to^ 
discover, why a program'^succeffd^ in , some^instances an4 does 
not in others. Some suggestions appear in . rev^s' by 
Dunkin. and Biddle' (1974) and Brophy and Go'od ' (197^, but 
.^the ^major conclusion from large curriculum studies is that 
it does not matter ^et-her a program is called itay 



2-2 



•The proofreading also left something to be desired; 
the number of .erlrors an^' omissions ^in.^ the printing we 
-5^ received were annoying (e.g.*, .'pp. 45, 50-52, 347-348,^ 
416).. V ^ « . , 
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p^honics, open-classroom, individualized, or what have you* 
The name over the* classroom door, whether placed there by 
teather, principal, or experimenter , Ms not so important 
as what Ivappens inside that cia&sfoom. More analytic 
investigations will be needed to gain an understanding in 
this area (Calfee, 1975a). ' ' 

,Bufc^ back to the question — what else .can be^eirned 
from present research? There are several things: 

1. Simple, familiar words are ^easier to 
recognize , pronounce , and ^ interpret t^an . 
those that have more complicated spellings , 
occur .less ^ften in speech and >print, and 
represent concepts that are not part of the v 
-^tud^nt-s experience. ' * 

We • know how to write text that is relatively* easy to read, 
though this , knowledge is not aj^ways put into j^racti ce 
(e.g., Sticht^ Caylor, Kern, & Pox, 1971^ Sticht, 1^75). 

♦ % * ' ^ ^ ^ > . 

2. Some people . re fid more' quickly ^' and 
"accurately than others, and by -a different 

set of processes. These, differences relate 
' " to stable characteristics of the' student 
^ whith predate entrance to %cho^ol; le^s is* 
known about causal relations. ^ 

p can do a flairly accurate job ofc_ predicting which ^ 
Jtudents will benefit from classroc5m ins true t ion- and which a^-;^*^ 
ones will not (Calfee^ in^press). Putting ^ this knowledge 
^o use for improving instruction is another matter. 
I ^ ' ' » * 

3. K skilled reader can perform remarkably 
well under a variety chariges in the 
visual stimulus; his reading skills and ' ^ 
concepts- transf e\^read^i4^to ojther contexts. , 




C 



He can handle, for instance, a new orthography and a 
relatively new sound system, as English readers di'^cover 
when they learn ^ Hebrew or *Arid3?lc , J; ThfiJ collage student 
/ "reads"" French or Spanish (in the seris'd ot translating 
from prin"S to sound) long before^the result is meaningful., 

4».* Some youngsters (generally from homes 
i^C wijth higher incomes and better educated 
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• . * pa.rents) come to ^sctvool knowing more about * • 
reading -and being better equipped to t«ke 
advant^age ot the instruction provided by the 
"^^'^ typical classroom teacher ^ 

Other 'youngsters are less well suited for schooling, and 

for them instruction must emphasize the principle^ that 
proraote*- transfer' in reading and the 'skills that make 
reading easier. ^ » %^ , 

> 5.' Most readers . seek meaning in what they 
. - . read ^nd, wheiv. uncertain, will respond* in a * * 
way th^t makes sense . 

^ ' %' ^ • ^ 

6.. Methods of teaching 4j;id type of 
^ * curriculum affect^ what a stud&nt learns 
•about reading and how well he learns it. . 

Few , generalizations are possible^ about factors tihat 
' mediate those effects, but it is; clear thaft teachers 

matter (Good, Biddle, & >Brophy,- ^^^^5 McDonald ^& Elias, 
3 1975) and likely that* proj^ams matter (Chall,' L967;^ 
•S'talling§^,..19 75) . - ' ^ * . * 




What Wjni Id it_ Be Nice t£ Know? » • ^ 

The conclusions above are largely^ descriptive. They 
do nqt t^ll us *,mucii about how the mind operates durj.ng 
* 'readihg* II? is here^Jt^t the. dearth of good theory hurts 
, m.ost. But certain/f undamental questions can be raised,,, 
^ 'where partial answers are available and wh^re future 
research ^nd j:tieory should focus attention. If we do not 
have all the*" answers, we Hould like^ we knov{ enough 
' . that .these ^arej. the vital 'questions-: / 

X ' * ♦ ^ " ^ ' 

: • J, What is^ , "the basic -^erceptu^l , unit'^ 

^ " ' reading? ', - , " . * . * 

% D 

The answer is probably that' there sevet-al such ^ij^ijits ,^ ^ ^ 
. ' depending oh 'the reader's barfJ?ground and present .set, the 
task, and Cho materials presented for readinj;. At^ t,ime^ a 
Reader proceeds, letter by'ietter (if he knows how tp);^t ♦ 
other timesr,"*the word is the utiit of aiialysis;, under 4ome ^ 
cir^rastafnces the reader may meet his needs by a glan'ce at 
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a page,.- We still! have much to lealrn about how the- read^^r 
.Chunks the /printed iAformation during the few hundred ' 
milliseconds that the visual image allows for transprission 
from eye -to brain. , « 

2. As information is processed during 
.-reading, hoW does it change over time? 

Gough (197^) provides one sketch' qf what might happen, 
based on laboratory studies of skilled readers. The 
information passes through visual,^ acoustic-phonetic, 
lexical,, syntactic, and '"chunk of meaning" stages. The 
criticism that reading does jiot always happen in this 
falshion is off the mark.' Gough has presented {a plausible 

>modfiI, which accounts for how some readers operate in some * 
situations. ^ 'It :>organize^s a fair amount of , research. It 
may have some testable^^ consequences . Let the siceptic 
propose plausible alternatives, and distinguish them.frpm 

*, Cough's* proposal. • ' * ^ 

"3". Reading buiid^ tipdn certain aspects of 
. J. - ^ existing language.. . .But , questions 
' * 'remaih, '^hich aspects of, existing * '^'^ 

' ^ ^ ^ language are actually ^ critic^ to the 
^ * " acquisition of reading, skills and.the 

development of facility in ' using those ^ ^ ' 
y . . skills? 1 *•. " , 

The evidence suggests that product ion of "proper" speech ^ 
is unimportant (thi^ conclusion goes back ,to Templin, _ 
.1957), but that awareness of phonological concepts i£ 
important, that*syntax takes care of^tself, ^nd Gfhat the 
size -and availability". ^»f "the^_^vocabul'ary is a major. 
. . c6,nside)ratioti. , Since Binet'sl time it ha^ been kr^oWn that 
V vocabulatir krioyleige ' is one 'of ' ,the ;'betker pp^ddete^fs of ' 
. scht)oi success^ including readinjg achievement. 

a! Reading. ,biiilds^ upon tjiinking slcills ^ . 

* Which o£ these! skill? are most centfal"^, :-t^ 
to' reading, ''atfi^ How ^can the be.st use be 
skills 



made of the skill s^available to a given 

student:?. • - ^ . 



This problem' seems difficult, to treat' in any general «?ay 
/'at present. ,1^ may ,become mor,§^ amenably to jCnvestigation' 
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as our definition and determination^et* 'thinking skills" 
become moire precise. For inS:tance, the ability to 
generalize or tcy'^use^ logic*' stem's complicated , ^but a""fair 
amount of evidence can be brought to bear on the 
conditions that promote transfer., and on the inte llec^^ual 
.skills that 'foster the development and use of , principles ; 
Some students ure»more inclined titan others to look for 
generalizations, but most can be taught tw' think , t>iis way 
' ^ particular situation. 

This li,st leaves untouched some important areas — 
V:mo ti vat ion, ^affect , a*nd attitude — that bear on the reading « 

process. We leave them un|:ouched here not because* th^y 
.-"-are unimportant, TV^,.' because there is ^^no pertinent 
.research, but becausa^e Tack time, space, an3^ background ^ 



the Need for Th yry ^ - • 

There is a dearth of trustworthy theoretical models 
for almost any segment ,o^ the read.ing .process. Some 



formal models have 'been proposed foc^d limited class ?of 



word>p%rception tasks. Otherwise, we have a handful of 
,jLintested (untestable? ) models .and a few useful heuristic, 
models. Many, psycho lojgi|»ts seem /Xp take theory 
.^development lightly. Efetes's (1959) stimu.1 us- samp ling 
theory is rtow a quarter centary ,old: It provides, a^ifich, 
, flexible, and testable arra^ of models to describe various 
^ aspects of ^the learning process. 

A second array of diverse and 'prof itable theoretical 
models has , been CDe^ati^d ''to serve the needs of cognitive 
psychologists.^. Rending is a thinking process of a most 
interesting sort (Calfee, 1975c>, and "It is refreshing 
t^^^„vthat psychologists have rediscovered the ;nind after the* 
%.\ long, period when it .was taboo. The' methodological 
'sophistication of ..the i^*ilew cognitive theoreticians ^ is 
considerable.' Drawing flow charts of "the rea(|4.ng 
2^'* , process*' has *been popular for some years-;, these can be 
C^t,^ ^ .formulated' inMwatys that are robust and ' testable {C'alfee, 
Ir : Vt91Sxi) . Xomputer-slwlalaition. models are a mixeti t)lessin^— 
t .some^.are as complex as ' Ohe <phenomena the«y repr^sent^^but 
%f/^.it - the. development of models for comprehending 7 and answering ' 
7^?^>'-X. ^l^^stion^s^e serves the attention of thosel interested iri'^ 
^^w.v^^^^i^S as, comprehension (e.g^, Sc'hank, 1972; liinogta4, 
|X..r*"'l9-72;. . Norman & Rumelharc, 1975; Norman 1973) . » To be^ 
, sure,, a computer is not essential for* theoretical work on 
fe"' ^ ' ipr;ehension (Kintsch, 1974-) . ^ . . * 

lERlC" • . '•. .■ -r-.,cfi!r' , • 
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. . "Bheory/ is hllpfjul in guiding and organizing the 
researcher's efforts, but we also agree wi^h the sentiment 
attriSuted by Gibson 'and Levin to "a great ^ducato^'*: , 
, "There is nothing so practical as a goo^' theory . " There 
.are. .fewT!li-El^t: rat ions of the • adage^ in the behavioral 
. scienp«'-^5?citt'st>'n's (1975) ^use of learning models to 
^ optimize,* ^^iStruTct ion in reading is one of the most 
promising effortT. It lis worth emphasizing that Atkinson 
^ bridged » .the-^ gap- be.tween .the laborato-ry and practical 
' application with the-Jielp of theory. Learning models that 
were developed -to jd^scr-ifee^^ , acquisition of nonsense- 
syllable pairs ' sVrved" to- ''dire'ct ""a cpmpjuter-assisted 
instruction ptogram^- throughTft^ highly efficient path for 
* teaching basic reattl-ngr^kili^-feo primary-sthool children* 
A vital 1nt&rch:angeTbelL«een. .^.the laboratory and the 
classrpom seems mcrsr deffirable^ at . present; — a worthwhile 
point to stress in ending this review. Theoretical ' models 
can serve "a natural" r6rre^-im-Tnet3ia ting thisf iSterchange ♦ * 
* Tif&re need^ to be movement in- both dire^ctions (Chall, 
-1975). A subs tan t iaj. . .'b^s^ J^'f psychological knowledge- 
exists concerning The' VcTquIsTfion and ptactioe of reading 
in natural contexts.. Much of this knowledge is rooted in 
applied research on reading Future research on reading 
will benefit by^ looking again t^ the source — the act of 
/•reading and JeaXning to read by a normal person under 
''' typical cohditionsr 
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